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Phase Entry Application of International Application No. 
PCT / US18 / 54950 filed Oct. 9 , 2018 , which designates the 
U.S. and claims benefit under 35 U.S.C. $ 119 ( e ) of U.S. 
Provisional Application No. 62 / 570,405 filed Oct. 10 , 2017 
the contents of which are incorporated herein by reference in 
their entireties . 

SEQUENCE LISTING 
[ 0002 ] The instant application contains a Sequence Listing 
which has been submitted electronically in ASCII format 
and is hereby incorporated by reference in its entirety . Said 
ASCII copy , created on Jul . 24 , 2018 , is named 002806 
089891WOPT_SL.txt and is 64,938 bytes in size . 

TECHNICAL FIELD 

[ 0003 ] The technology described herein relates to methods 
and compositions for treating inflammatory disease and 
cancer . 

BACKGROUND 

ated protein . Further , ACLY silencing decreases the expres 
sion of CCL2 and TNF - a induced by enforced expression of 
Inc - FAM164A1 in vitro . 
[ 0006 ] Accordingly , one aspect provided herein provides a 
method of treating or preventing an inflammatory disease in 
a subject comprising administering to a subject an effective 
amount of an agent that inhibits a long noncoding RNA ( Inc 
RNA ) expressed in a macrophage . In one embodiment , the 
Inc - RNA is selected from the group consisting of 
AL078621.3 ; RP11-536K7.5 ; RP11-143M1.3 ; RP11 
561023.5 ; AC10980.2 , P2RX7 ; LOC440896 ; D63785 ; 
RP11-58A12.2 ; RP11-79H23.3 ( Inc - FAM164A1 ) ; and 
RP13-452N2.1 . 
[ 0007 ] Another aspect provided herein provides a method 
of treating or preventing an inflammatory disease in a 
subject comprising administering to a subject an effective 
amount of an agent that inhibits Inc - FAM164A1 . 
[ 0008 ] In one embodiment of any aspect , the inflammatory 
disease is selected from the group consisting of : endotox 
emia , atherosclerotic vascular disease , heart valve disease 
( e.g. , aortic valve disease or mitral valve disease ) , heart 
failure , autoimmune disease , osteoporosis , ectopic calcifi 
cation , brain damage after stroke , obesity , fatty liver disease , 
diabetes , Gaucher's disease , sepsis , kidney dysfunction , 
kidney failure , and cancer . 
[ 0009 ] In one embodiment of any aspect , the inflammatory 
disease occurs in response to a tissue or cell transplantation . 
[ 0010 ] In one embodiment of any aspect , the inflammatory 
disease is acute or chronic . 
[ 0011 ] In one embodiment of any aspect , the agent is 
selected from the group consisting of a small molecule , an 
antibody , a peptide , a genome editing system , an antisense 
oligonucleotide , and an RNA interference ( RNAi ) , an anti 
sense RNA , an RNA decoy molecule , an RNAaptamer , or an 
inhibitory polypeptide . Exemplary RNAi include , but are 
not limited to , microRNA , an siRNA , or a shRNA 
[ 0012 ] In one embodiment of any aspect , the agent is a 
vector that encodes the agent . 
[ 0013 ] In one embodiment of any aspect , the vector is 
non - integrative or integrative . 
[ 0014 ] Exemplary non - integrative vectors include , but are 
not limited to , an episomal vector , an EBNA1 vector , a 
minicircle vector , a non - integrative adenovirus , a non - inte 
grative RNA , and a Sendai virus . 
[ 0015 ] In one embodiment of any aspect , the vector is a 
lentiviral vector . 
[ 0016 ] In one embodiment of any aspect , the Inc - RNA is 
inhibited in a target cell . In one embodiment of any aspect , 
the Inc - FAM164A1 is inhibited in a target cell . 
[ 0017 ] In one embodiment of any aspect , the target cell is 
a mammalian cell . In one embodiment of any aspect , the 
target cell is a macrophage ( e.g. an inactivated or activated 
macrophage ) , T cell , dendritic cells , B cell , natural killer 
cell , or neutrophil . In one embodiment , the macrophage 
activation macrophage is uncontrolled activation . 
[ 0018 ] In one embodiment of any aspect , the subject is a 
mammal . In one embodiment of any aspect , the subject is a 
humn . 
[ 0019 ] In one embodiment of any aspect , the inhibiting is 
reducing the level and / or activity . 
[ 0020 ] In one embodiment of any aspect , the effective 
amount of the agent reduces the level of Inc - RNA by at least 
50 % , at least 60 % , at least 70 % , at least 80 % , at least 90 % , 
or more as compared to an appropriate control . 

[ 0004 ] Long noncoding RNAs ( Inc - RNAs , > 200 nucleo 
tides ) , play unsuspected roles in numerous biological pro 
cesses and human diseases including embryonal develop 
ment , tumor growth and metastasis , cardiometabolic 
disorders as well as inflammation . Several Inc - RNAs have 
been characterized as important regulators among the dif 
ferentiation of immune cells , such as erythroid cells , T - lym 
phocytes , dendritic cells and monocytes / macrophages . 
However , their biological function in immunity remains 
largely undetermined . Human and murine macrophages 
express thousands of Inc - RNAs , but only several Inc - RNAS 
have been characterized in modulating the activation of 
macrophages . Therefore , more Inc - RNAs need to be 
identified and tested for their function . Specific Inc - RNAs 
that regulate macrophage activation can function as a novel 
target for the treatment and prevention of inflammatory 
diseases , e.g. , autoimmune disorders , or by leveraging Inc 
RNAs for their use in cancer immunotherapies . 

6-9 
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SUMMARY 

[ 0005 ] Described herein are data that show that human 
Inc - FAM164A1 enhances the expression of pro - inflamma 
tory cytokines through NF - kB signaling in LPS - activated 
macrophages and identifies Inc - FAM164A1 as a therapeutic 
target for inflammatory disease and cancer . Specifically , 
siRNA - directed knockdown of Inc - FAM164A1 reduces the 
expression of inflammation - associated cytokines ( e.g. , sup 
pressed the LPS - induced expression of pro - inflammatory 
cytokines such as CCL2 / MCP - 1 , IL - 6 and TNF - a ) in a 
mouse , reducing inflammation in an exotoxemia mouse 
model . Further work described herein identified three pro 
teins bound to Inc - FAM164A1 : ATP - citrate synthase 
( ACLY ) ; Filaggrin - 2 ( Flg2 ) ; or Splicing factor , proline - and 
glutamine - rich ( SFPQ ) . Work described herein show that 
ATP - citrate synthase ( ACLY ) is a Inc - FAM164A1 - associ 
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[ 0021 ] In one embodiment of any aspect , the effective 
amount of the agent reduces the activity of Inc - RNA by at 
least 50 % , at least 60 % , at least 70 % , at least 80 % , at least 
90 % , or more as compared to an appropriate control . 
[ 0022 ] In one embodiment of any aspect , the effective 
amount of the agent reduces the level of Inc - FAM164A1 by 
at least 50 % , at least 60 % , at least 70 % , at least 80 % , at least 
90 % , or more as compared to an appropriate control . 
[ 0023 ] In one embodiment of any aspect , the effective 
amount of the agent reduces the expression of Inc 
FAM164A1 by at least 50 % , at least 60 % , at least 70 % , at 
least 80 % , at least 90 % , or more as compared to an appro 
priate control . 
[ 0024 ] In one embodiment of any aspect , the subject has 
previously been diagnosised with having an inflammatory 
disease . 
[ 0025 ] In one embodiment of any aspect , the subject has 
not previously been diagnosed with having an inflammatory 
disease . 
[ 0026 ] In one embodiment of any aspect , the subject 
exhibits at least one risk factor of developing an inflamma 
tory disease . 
[ 0027 ] In one embodiment of any aspect , the method 
further comprises , prior to adminisitering , diagnosing a 
subject as having an inflammatory disease . 
[ 0028 ] In one embodiment of any aspect , the method 
further comprises , prior to administering , receiving the 
results of an assay that diagnoses a patient as having an 
inflammatory disease . 
[ 0029 ] In one embodiment of any aspect , the agent 
decreases expression of CCL2 and IL - 6 in a plasma cell 
and / or a peritoneal cell . 
[ 0030 ] In one embodiment of any aspect , the agent 
decreases NFKB signaling . 
[ 0031 ] Another aspect described herein a method of treat 
ing or preventing an inflammatory disease in a subject 
comprising administering to a subject an effective amount of 
an agent that inhibits a protein bound to a Inc - RNA . In one 
embodiment , the protein bound to the Inc - RNA is ATP 
citrate synthase ( ACLY ) ; Filaggrin - 2 ( Fig2 ) ; or Splicing 
factor , proline - and - glutamine - rich ( SFPQ ) . In one embodi 
ment , the protein bound to the Inc - RNA is ACLY . 
[ 0032 ] In one embodiment of any aspect , the agent 
decreases the expression of CCL2 and TNF - a in the subject . 
[ 0033 ] In various embodiments of this aspect , or any 
aspect , the agent can inhibit the activity or levels of the 
protein . The agent can inhibit the binding of the protein to 
a Inc - RNA , for example , Inc - FAM164A1 . 
[ 0034 ] In one embodiment of any aspect , the effective 
amount of the agent reduces the level of the protein by at 
least 50 % , at least 60 % , at least 70 % , at least 80 % , at least 
90 % , or more as compared to an appropriate control . 
[ 0035 ] In one embodiment of any aspect , the effective 
amount of the agent reduces the activity of the protein by at 
least 50 % , at least 60 % , at least 70 % , at least 80 % , at least 
90 % , or more as compared to an appropriate control . 
[ 0036 ] In one embodiment of any aspect , the effective 
amount of the agent reduces the binding of the protein to a 
Inc - RNA , for example , Inc - FAM164A1 , by at least 50 % , at 
least 60 % , at least 70 % , at least 80 % , at least 90 % , or more 
as compared to an appropriate control . 
[ 0037 ] Another aspect described herein provides a method 
of treating an inflammatory disease in a subject comprising 
( a ) receiving results of an assay that measures a level of a 

Inc - RNA expressed in a macrophage in a biological sample ; 
( b ) comparing the level of the Inc - RNA to a reference level ; 
( c ) identifying a subject as having an inflammatory disease 
if the level of the Inc - RNA is significantly increased as 
compared to the reference level ; and ( d ) administering to the 
subject having an inflammatory disease an agent that inhibits 
the Inc - RNA , or a composition comprising an agent that 
inhibits the Inc - RNA . 
[ 0038 ] Another aspect described herein provides a method 
of treating an inflammatory disease in a subject comprising 
( a ) measuring a level of a Inc - RNA expressed in a macro 
phage in a biological sample ; ( b ) comparing the level of the 
Inc - RNA to a reference level ; ( c ) identifying a subject as 
having an inflammatory disease if the level of the Inc - RNA 
is significantly increased as compared to the reference level ; 
and ( d ) administering to the subject having an inflammatory 
disease an agent that inhibits the Inc - RNA , or a composition 
comprising an agent that inhibits the lnc - RNA . In one 
embodiment of any aspect , the method further comprises , 
prior to step a ) , obtaining a biological sample from the 
subject . 
[ 0039 ] Another aspect described herein provides a phar 
maceutical composition comprising an agent that inhibits a 
Inc - RNA expressed in a macrophage and a pharmaceutically 
acceptable carrier . 
[ 0040 ] Another aspect described herein provides a phar 
maceutical composition comprising an agent that inhibits 
Inc - FAM164A1 and a pharmaceutically acceptable carrier . 
[ 0041 ] Another aspect described herein provides a phar 
maceutical composition comprising an agent that inhibits a 
protein bound to a Inc - RNA and a pharmaceutically accept 
able carrier . In one embodiment , the protein bound to the 
Inc - RNA is ATP - citrate synthase ( ACLY ) ; Filaggrin - 2 
( Fl92 ) ; or Splicing factor , proline - and - glutamine - rich 
( SFPQ ) . In one embodiment , the protein bound to the 
Inc - RNA is ACLY . 
[ 0042 ] Another aspect described herein provides a method of identifying a subject having sepsis , the method compris 
ing ( a ) measuring a level of a Inc - FAM164A1 in a biological 
sample ; ( b ) comparing the level of the Inc - FAM164A1 to a 
reference level ; ( c ) identifying a subject as having sepsis if 
the level of the Inc - RNA significantly increased as com 
pared to the reference level ; and ( d ) administering to the 
subject having sepsis a therapeutic to treat sepsis . In one 
embodiment , the method further comprises , prior to step ( a ) , 
obtaining a biological sample from the subject . In one 
embodiment , the biological sample is a blood sample . 

Definitions 

[ 0043 ] For convenience , the meaning of some terms and 
phrases used in the specification , examples , and appended 
claims , are provided below . Unless stated otherwise , or 
implicit from context , the following terms and phrases 
include the meanings provided below . The definitions are 
provided to aid in describing particular embodiments , and 
are not intended to limit the claimed technology , because the 
scope of the technology is limited only by the claims . Unless 
otherwise defined , all technical and scientific terms used 
herein have the same meaning as commonly understood by 
one of ordinary skill in the art to which this technology 
belongs . If there is an apparent discrepancy between the 
usage of a term in the art and its definition provided herein , 
the definition provided within the specification shall prevail . 
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[ 0044 ] Definitions of common terms in immunology and 
molecular biology can be found in The Merck Manual of 
Diagnosis and Therapy , 19th Edition , published by Merck 
Sharp & Dohme Corp. , 2011 ( ISBN 978-0-911910-19-3 ) ; 
Robert S. Porter et al . ( eds . ) , The Encyclopedia of Molecular 
Cell Biology and Molecular Medicine , published by Black 
well Science Ltd. , 1999-2012 ( ISBN 9783527600908 ) ; and 
Robert A. Meyers ( ed . ) , Molecular Biology and Biotechnol 
ogy : a Comprehensive Desk Reference , published by VCH 
Publishers , Inc. , 1995 ( ISBN 1-56081-569-8 ) ; Immunology 
by Werner Luttmann , published by Elsevier , 2006 ; 
Janeway's Immunobiology , Kenneth Murphy , Allan Mowat , 
Casey Weaver ( eds . ) , Taylor & Francis Limited , 2014 ( ISBN 
0815345305 , 9780815345305 ) ; Lewin's Genes XI , pub 
lished by Jones & Bartlett Publishers , 2014 ( ISBN 
1449659055 ) ; Michael Richard Green and Joseph Sam 
brook , Molecular Cloning : A Laboratory Manual , 4th ed . , 
Cold Spring Harbor Laboratory Press , Cold Spring Harbor , 
N.Y. , USA ( 2012 ) ( ISBN 1936113414 ) ; Davis et al . , Basic 
Methods in Molecular Biology , Elsevier Science Publishing , 
Inc. , New York , USA ( 2012 ) ( ISBN 044460149X ) ; Labo 
ratory Methods in Enzymology : DNA , Jon Lorsch ( ed . ) 
Elsevier , 2013 ( ISBN 0124199542 ) ; Current Protocols in 
Molecular Biology ( CPMB ) , Frederick M. Ausubel ( ed . ) , 
John Wiley and Sons , 2014 ( ISBN 047150338X , 
9780471503385 ) , Current Protocols in Protein Science 
( CPPS ) , John E. Coligan ( ed . ) , John Wiley and Sons , Inc. , 
2005 ; and Current Protocols in Immunology ( CPI ) ( John E. 
Coligan , ADA M Kruisbeek , David H Margulies , Ethan M 
Shevach , Warren Strobe , ( eds . ) John Wiley and Sons , Inc. , 
2003 ( ISBN 0471142735 , 9780471142737 ) , the contents of 
which are all incorporated by reference herein in their 
entireties . 

[ 0045 ] As used herein , the terms “ treat , ” “ treatment , ” 
“ treating , ” or “ amelioration ” refer to therapeutic treatments , 
wherein the object is to reverse , alleviate , ameliorate , 
inhibit , slow down or stop the progression or severity of a 
condition associated with an inflammatory disease , e.g. , 
atherosclerotic vascular disease , vein graft failure , arterio 
venous fistula failure , heart valve disease , heart failure , 
autoimmune disease , osteoporosis , ectopic calcification , 
brain damage after stroke , obesity , fatty liver disease , dia 
betes , Gaucher's disease , sepsis , kidney dysfunction , kidney 
failure , and cancer . The term “ treating ” includes reducing or 
alleviating at least one adverse effect or symptom of an 
inflammatory disease , for example , fever , chest pain , shor 
ness of breath , or nausea . Treatment is generally “ effective ” 
if one or more symptoms or clinical markers are reduced . 
Alternatively , treatment is “ effective ” if the progression of a 
disease is reduced or halted . That is , " treatment ” includes 
not just the improvement of symptoms or markers , but also 
a cessation of , or at least slowing of , progress or worsening 
of symptoms compared to what would be expected in the 
absence of treatment . Beneficial or desired clinical results 
include , but are not limited to , alleviation of one or more 
symptom ( s ) , diminishment of extent of disease , stabilized 
( i.e. , not worsening ) state of disease , delay or slowing of 
disease progression , amelioration or palliation of the disease 
state , remission ( whether partial or total ) , and / or decreased 
mortality , whether detectable or undetectable . The term 
“ treatment ” of a disease also includes providing relief from 
the symptoms or side - effects of the disease ( including pal 
liative treatment ) . 

[ 0046 ] As used herein “ preventing ” or “ prevention ” refers 
to any methodology where the disease state does not occur 
due to the actions of the methodology ( such as , for example , 
administration of an agent as described herein ) . In one 
aspect , it is understood that prevention can also mean that 
the disease is not established to the extent that occurs in 
untreated controls . Accordingly , prevention of a disease 
encompasses a reduction in the likelihood that a subject can 
develop the disease , relative to an untreated subject ( e.g. a 
subject who is not treated with the methods or compositions 
described herein ) . 
[ 0047 ] As used herein , the term “ administering , ” is used in 
the context of the placement of an agent described herein , 
into a subject or biological sample , by a method or route 
which results in at least partial localization of the introduced 
agent at a desired site , such as the bloodstream or a region 
thereof , such that a desired effect ( s ) is produced ( e.g. , 
decreased macrophage activation and inflammation ) . The 
agent described herein can be administered by any appro 
priate route which results in delivery to a desired location in 
the subject . In some embodiments , the term “ administering " 
refers to the administration of a pharmaceutical composition 
comprising one or more agents or cells . The administering 
can be done by direct injection ( e.g. , directly administered to 
a target cell ) , subcutaneous injection , muscular injection , 
oral , or nasal delivery to the subject in need thereof . Admin 
istering can be local or systemic . 
[ 0048 ] The terms “ patient ” , “ subject ” and “ individual ” are 
used interchangeably herein , and refer to an animal , par 
ticularly a human , to whom treatment , including prophylac 
tic treatment is provided . The term “ subject as used herein 
refers to human and non - human animals . The term “ non 
human animals ” and “ non - human mammals ” are used inter 
changeably herein includes all vertebrates , e.g. , mammals , 
such as non - human primates , ( particularly higher primates ) , 
sheep , dog , rodent ( e.g. mouse or rat ) , guinea pig , goat , pig , 
cat , rabbits , cows , and non - mammals such as chickens , 
amphibians , reptiles etc. In one embodiment , the subject is 
human . In another embodiment , the subject is an experi 
mental animal or animal substitute as a disease model . In 
another embodiment , the subject is a domesticated animal 
including companion animals ( e.g. , dogs , cats , rats , guinea 
pigs , hamsters etc. ) . A subject can have previously received 
a treatment for an inflammatory disease , or has never 
received treatment for an inflammatory disease . A subject 
can have previously been diagnosed with having an inflam 
matory disease , or has never been diagnosed with an inflam 
matory disease . A subject can exhibit at least one risk factor 
of an inflammatory disease . 
[ 0049 ] The subject can be initially diagnosed by a licensed 
physician and / or authorized medical practitioner , and a 
regimen for prophylactic and / or therapeutic treatment via a 
method described herein can be suggested , recommended or 
prescribed . Thus , in some embodiments , the method com 
prises identifying a subject as in need of treatment for an 
inflammatory disease . 
[ 0050 ] Animal models that are reliable indicators of 
inflammatory disease , that include but are not limited to 
endotoxemia , atherosclerotic vascular disease , vein graft 
failure , arteriovenous fistula failure , heart valve disease , 
heart failure , autoimmune disease , osteoporosis , ectopic 
calcification , brain damage after stroke , obesity , fatty liver 
disease , diabetes , Gaucher's disease , sepsis , kidney dysfunc 
tion , kidney failure , and cancer . 
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[ 0051 ] The term “ agent ” as used herein means any com 
pound or substance such as , but not limited to , a small 
molecule , an antibody , a peptide , a genome editing system , 
an antisense oligonucleotide , and an RNA interference 
( RNAi ) , an antisense RNA , an RNA decoy molecule , an 
RNAaptamer , or an inhibitory polypeptide . list here ] etc. An 
" agent " can be any chemical , entity or moiety , including 
without limitation synthetic and naturally occurring pro 
teinaceous and non - proteinaceous entities . In some embodi 
ments , an agent is a small molecule , an antibody , a peptide , 
a genome editing system , an antisense oligonucleotide , and 
an RNA interference ( RNAi ) , an antisense RNA , an RNA 
decoy molecule , an RNAaptamer , or an inhibitory polypep 
tide , and modifications and combinations thereof etc. In 
certain embodiments , agents are small molecule having a 
chemical moiety . For example , chemical moieties included 
unsubstituted or substituted alkyl , aromatic , or heterocyclyl 
moieties including macrolides , leptomycins and related 
natural products or analogues thereof . Compounds can be 
known to have a desired activity and / or property , or can be 
selected from a library of diverse compounds . 
[ 0052 ] The agent can be a molecule from one or more 
chemical classes , e.g. , organic molecules , which can include 
organometallic molecules , inorganic molecules , genetic 
sequences , etc. Agents can also be fusion proteins from one 
or more proteins , chimeric proteins ( for example domain 
switching or homologous recombination of functionally 
significant regions of related or different molecules ) , syn 
thetic proteins or other protein variations including substi 
tutions , deletions , insertion and other variants . 
[ 0053 ] The term “ decrease " , " reduced ” , “ reduction ” , or 
" inhibit ” are all used herein to mean a decrease by a 
statistically significant amount . In some embodiments , 
“ decrease ” , “ reduced ” , “ reduction " , or " inhibit ” typically 
means a decrease by at least 10 % as compared to an 
appropriate control ( e.g. the absence of a given treatment ) 
and can include , for example , a decrease by at least about 
10 % , at least about 20 % , at least about 25 % , at least about 
30 % , at least about 35 % , at least about 40 % , at least about 
45 % , at least about 50 % , at least about 55 % , at least about 
60 % , at least about 65 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or more as compared to an appropriate control . As 
used herein , “ reduction ” or “ inhibition ” does not encompass 
a complete inhibition or reduction as compared to an appro 
priate control . “ Complete inhibition ” is a 100 % inhibition as 
compared to an appropriate control . 
[ 0054 ] The terms " increase " , " enhance " , or " activate ” are 
all used herein to mean an increase by a reproducible 
statistically significant amount . In some embodiments , the 
terms “ increase ” , " enhance ” , or “ activate ” can mean an 
increase of at least 10 % as compared to a reference level , for 
example an increase of at least about 20 % , or at least about 
30 % , or at least about 40 % , or at least about 50 % , or at least 
about 60 % , or at least about 70 % , or at least about 80 % , or 
at least about 90 % or up to and including a 100 % increase 
or any increase between 10-100 % as compared to a refer 
ence level , or at least about a 2 - fold , or at least about a 
3 - fold , or at least about a 4 - fold , or at least about a 5 - fold or 
at least about a 10 - fold increase , a 20 fold increase , a 30 fold 
increase , a 40 fold increase , a 50 fold increase , a 6 fold 
increase , a 75 fold increase , a 100 fold increase , etc. or any 
increase between 2 - fold and 10 - fold or greater as compared 

to an appropriate control . In the context of a marker , an 
“ increase ” is a reproducible statistically significant increase 
in such level . 
[ 0055 ] As used herein , an " appropriate control ” refers to 
an untreated , otherwise identical cell or population ( e.g. , a 
patient who was not administered an agent described herein , 
or was administered by only a subset of agents described 
herein , as compared to a non - control cell ) . 
[ 0056 ] As used herein , a " reference level ” refers to a 
normal , otherwise unaffected cell population or tissue ( e.g. , 
a biological sample obtained from a healthy subject , or a 
biological sample obtained from the subject at a prior time 
point , e.g. , a biological sample obtained from a patient prior 
to being diagnosed with an inflammatory disease , or a 
biological sample that has not been contacted with an agent 
disclosed herein ) . 
[ 0057 ] As used herein , the term “ long - noncoding RNA ” or 
“ Inc - RNA ” refers to an RNA transcript longer than 200 
nucleotides that is not translated into protein . Long noncod 
ing RNAs are involved in a number of cellular functions 
such as gene regulation , chromatin regulation , scaffolds for 
two or more proteins , or guides for the proper localization of 
specific protein complexes ( See , e.g. , Rin and Chang et al 
Annu Rev Biochem . 2012 , which is incorporated herein by 
reference in its entirety ) . 
[ 0058 ] As used herein , the term “ Inc - FAM164A1 ” or 
“ ENSG00000261618.1 ” or “ OTTHUMG00000173421.1 " 
refers to a long - noncoding RNA of about 2994 base pairs 
that is located on chromosome 8 ( position 79,749,764 to 
79,752,757 ) close to the protein coding gene FAM164A . In 
macrophages , Inc - FAM164A1 enhances the secretion of 
inflammatory cytokines . Sequences for Inc - FAM164A1 , are 
known for a number of species , e.g. , human Inc - FAM164A1 
( Name : AC083837.1-201 ) , transcript ( e.g. , TRANSCRIPT 
ID : ENST00000565297.1 or Ensembl Transcript chromo 
some : GRCh37 : 8 : 1 : 146364022 : 1 ) . Long noncoding RNA , 
Inc - FAM164A1 , can refer to human Inc - FAM164A1 , 
including naturally occurring variants , molecules , and 
alleles thereof . The long non - coding RNA , Inc - FAM164A1 , 
refers to the mammalian lnc - FAM164A1 of , e.g. , mouse , rat , 
rabbit , dog , cat , cow , horse , pig , and the like . The nucleic 
sequence of SEQ ID NO : 1 comprises the nucleic sequence 
which encodes Inc - FAM164A1 . 
[ 0059 ] As used herein , the term “ Inc - FAM164A1 activity ” 
refers to the cellular functions of Inc - FAM164A1 , for 
example , Inc - FAM164A1 enhances the expression of pro 
inflammatory cytokines through NF - kB signaling in LPS 
activated macrophages . For example , an increase in lnc 
FAM164A1 activity can refer to the increase in phagocytosis 
and cytokine secretion by a cell . Non - limiting examples of 
cytokines secreted by activated macrophages through the 
NF - kB pathway include , but are not limited to , IL - 1B , IL - 6 , 
and TNF - a . However , it is contemplated that other cytokines 
can also be measured to determine the level of Inc 
FAM164A1 activity . 
[ 0060 ] Methods and compositions described herein 
require that the ACLY is targeted . As used herein , “ ATP 
Citrate Lyase ( ACLY ) ” refers to the primary enzyme respon 
sible for the synthesis of cytosolic acetyl - CoA in many 
tissues . Sequences for ACLY , also known as ACL , ATPCL , 
and CLATP , are known for a number of species , e.g. , human 
ACLY ( NCBI Gene ID : 47 ) polypeptide ( e.g. , NCBI Ref Seq 
NP_001087.2 ) and mRNA ( e.g. , NCBI Ref Seq 
NM_001096.2 ) . ACLY can refer to human ACLY , including 
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naturally occurring variants , molecules , and alleles thereof . 
ACLY refers to the mammalian ACLY of , e.g. , mouse , rat , 
rabbit , dog , cat , cow , horse , pig , and the like . The nucleic 
sequence of SEQ ID NO : 3 comprises the nucleic sequence 
which encodes ACLY . 
[ 0061 ] Methods and compositions described herein 
require that the Flg2 is targeted . As used herein , “ filaggrin 
family member 2 ( Flg2 ) ” refers to a gene that encodes the 
protein required for cornification in skin . Mutations in this 
gene are often associated with skin disease . Sequences for 
Flg2 , also known as IFPS and PSS6 , are known for a number 
of species , e.g. , human Flg2 ( NCBI Gene ID : 388698 ) 
polypeptide ( e.g. , NCBI Ref Seq NP_001014364.1 ) and 
mRNA ( e.g. , NCBI Ref Seq NM_001014342.2 ) . Flg2 can 
refer to human Flg2 , including naturally occurring variants , 
molecules , and alleles thereof . Flg2 refers to the mammalian 
Flg2 of , e.g. , mouse , rat , rabbit , dog , cat , cow , horse , pig , and 
the like . The nucleic sequence of SEQ ID NO : 38 comprises 
the nucleic sequence which encodes Flg2 ( NM 001014342.2 
Homo sapiens filaggrin family member 2 ( FLG2 ) , mRNA ) . 
[ 0062 ] Methods and compositions described herein 
require that the SFPQ is targeted . As used herein , “ Splicing 
factor proline and glutamine rich ( SFPQ ) ” refers to splice 
factor ubiquitously expressed in many tissues . Sequences for 
SFPQ , also known as PSF , POMP100 , and PPP1R140 , are 
known for a number of species , e.g. , human SFPQ ( NCBI 
Gene ID : 6421 ) polypeptide ( e.g. , NCBI Ref Seq 
NP_005057.1 ) and mRNA ( e.g. , NCBI Ref Seq 
NM_005066.2 ) . SFPQ can refer to human SFPQ , including 
naturally occurring variants , molecules , and alleles thereof . 
SFPQ refers to the mammalian SFPQ of , e.g. , mouse , rat , 
rabbit , dog , cat , cow , horse , pig , and the like . The nucleic 
sequence of SEQ ID NO : 39 comprises the nucleic sequence 
which encodes SFPQ ( mRNA ( cDNA clone MGC : 57191 
IMAGE : 5262885 ) , complete cds ) . 
[ 0063 ] The term “ inflammatory disease ” can be used inter 
changeably with “ inflammation ” to refer to diseases and 
conditions associated with inflammation which can include 
but are not limited to : ( 1 ) inflammatory or allergic diseases 
such as systemic anaphylaxis or hypersensitivity responses , 
drug allergies , insect sting allergies ; inflammatory bowel 
diseases , such as Crohn's disease , ulcerative colitis , ileitis 
and enteritis ; vaginitis ; psoriasis and inflammatory derma 
toses such as dermatitis , eczema , atopic dermatitis , allergic 
contact dermatitis , urticaria ; vasculitis ; spondyloarthropa 
thies ; scleroderma ; respiratory allergic diseases such as 
asthma , allergic rhinitis , hypersensitivity lung diseases , and 
the like , ( 2 ) autoimmune diseases , such as arthritis ( rheu 
matoid and psoriatic ) , osteoarthritis , multiple sclerosis , sys 
temic lupus erythematosus , diabetes mellitus , glomerulone 
phritis , and the like , ( 3 ) graft rejection ( including allograft 
rejection and graft - v - host disease ) or rejection of an engi 
neered tissue , and ( 4 ) other diseases in which undesired 
inflammatory responses are to be inhibited including infec 
tious diseases , myositis , inflammatory CNS disorders such 
as stroke and closed - head injuries , neurodegenerative dis 
eases , Alzheimer's disease , encephalitis , meningitis , osteo 
porosis , gout , hepatitis , nephritis , sepsis , sarcoidosis , con 
junctivitis , otitis , chronic obstructive pulmonary disease , 
sinusitis , Bechet's syndrome , endotoxemia , atherosclerotic 
vascular disease , coronary artery disease , stent restenosis , 
carotid metabolic disease , stroke , acute myocardial infarc 
tion , heart failure , peripheral arterial disease , limb ischemia , 
vein graft failure , or a AV fistula failure . 

[ 0064 ] As used herein , the term “ immunotherapy ” refers 
to the treatment of a disease via the stimulation , induction , 
subversion , mimicry , enhancement , augmentation or any 
other modulation of a subject's immune system to elicit or 
amplify adaptive or innate immunity ( actively or passively ) 
against cancerous or otherwise harmful proteins , cells or 
tissues . Immunotherapies ( i.e. , immunotherapeutic agents ) 
include cancer vaccines , immunomodulators , “ antibody 
based immunotherapies ” or monoclonal antibodies ( e.g. , 
humanized monoclonal antibodies ) , immunostimulants , cell - based therapies such as adoptive T - cell therapies , natu 
ral killer cell , macrophage , or dendritic cell immunothera 
pies or dendritic cell vaccines , and viral therapies , whether 
designed to treat existing cancers or prevent the develop 
ment of cancers or for use in the adjuvant setting to reduce 
likelihood of recurrence of cancer . 
[ 0065 ] As used herein , the term “ small molecule ” refers to 
a chemical agent which can include , but is not limited to , a 
peptide , a peptidomimetic , an amino acid , an amino acid 
analog , a polynucleotide , a polynucleotide analog , an 
aptamer , a nucleotide , a nucleotide analog , or an organic or 
inorganic compound ( e.g. , including heterorganic and orga 
nometallic compounds ) having a molecular weight less than 
about 10,000 grams per mole , organic or inorganic com 
pounds having a molecular weight less than about 5,000 
grams per mole , organic or inorganic compounds having a 
molecular weight less than about 1,000 grams per mole , 
organic or inorganic compounds having a molecular weight 
less than about 500 grams per mole , and salts , esters , and 
other forms of such compounds . 
[ 0066 ] As used herein , the term “ nucleic acid ” includes 
one or more types of : polydeoxyribonucleotides ( containing 
2 - deoxy - D - ribose ) , polyribonucleotides ( containing D - ri 
bose ) , and any other type of polynucleotide that is an 
N - glycoside of a purine or pyrimidine base , or modified 
purine or pyrimidine bases ( including abasic sites ) . The term 
“ nucleic acid , ” as used herein , also includes polymers of 
ribonucleosides or deoxyribonucleosides that are covalently 
bonded , typically by phosphodiester linkages between sub 
units , but in some cases by phosphorothioates , methylphos 
phonates , and the like . “ Nucleic acids ” include single- and 
double - stranded DNA , as well as single- and double 
stranded RNA . Exemplary nucleic acids include , without 
limitation , gDNA ; hnRNA ; mRNA ; rRNA , TRNA , micro 
RNA ( miRNA ) , small interfering RNA ( siRNA ) , small 
nucleolar RNA ( snORNA ) , small nuclear RNA ( snRNA ) , 
and small temporal RNA ( STRNA ) , and the like , and any 
combination thereof 
[ 0067 ] The term “ RNAi ” as used herein refers to interfer 
ing RNA , or RNA interference molecules are nucleic acid 
molecules or analogues thereof for example RNA - based 
molecules that inhibit gene expression . RNAi refers to a 
means of selective post - transcriptional gene silencing . RNAi 
can result in the destruction of specific mRNA , or prevents 
the processing or translation of RNA , such as mRNA . 
Non - limiting examples of RNAi include RNAi is an silenc 
ing RNA ( siRNA ) , an endoribonuclease - prepared si RNA 
( esiRNA ) , a short hairpin RNA ( shRNA ) , or a microRNA 
( miRNA ) . 
[ 0068 ] The term “ shRNA ” as used herein refers to short 
hairpin RNA which functions as RNAi and / or siRNA spe 
cies but differs in that shRNA species are double stranded 
hairpin - like structure for increased stability . 
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[ 0069 ] As used herein , the term “ aptamer ” or “ RNA 
aptamer " means a single - stranded , partially single - stranded , 
partially double - stranded or double - stranded nucleotide 
sequence capable of specifically recognizing a selected 
non - oligonucleotide molecule or group of molecules . 
Accordingly , aptamers are nucleic acid or peptide molecules 
that bind to a particular molecule of interest with high 
affinity and specificity ( Tuerk and Gold , Science 249 : 505 
( 1990 ) ; Ellington and Szostak , Nature 346 : 818 ( 1990 ) ) . 
DNA or RNA aptamers have been successfully produced 
which bind many different entities from large proteins to 
small organic molecules . See Eaton , Curr . Opin . Chem . Biol . 
1 : 10-16 ( 1997 ) , Famulok , Curr . Opin . Struct . Biol . 9 : 324-9 
( 1999 ) , and Hermann and Patel , Science 287 : 820-5 ( 2000 ) . 
Aptamers can be RNA or DNA based . Methods for selecting 
aptamers for binding to a molecule are widely known in the 
art and easily accessible to one of ordinary skill in the art . Generally , aptamers are engineered through repeated rounds 
of in vitro selection or equivalently , SELEX ( systematic 
evolution of ligands by exponential enrichment ) to bind to 
various molecular targets such as small molecules , proteins , 
nucleic acids , and even cells , tissues and organisms . The 
aptamer can be prepared by any known method , including 
synthetic , recombinant , and purification methods , and can be 
used alone or in combination with other aptamers specific 
for the same target . Further , as described more fully herein , 
the term “ aptamer ” specifically includes “ secondary aptam 
ers ” containing a consensus sequence derived from compar 
ing two or more known aptamers to a given target . Aptamers 
can include , without limitation , defined sequence segments 
and sequences comprising nucleotides , ribonucleotides , 
deoxyribonucleotides , nucleotide analogs , modified nucleo 
tides and nucleotides comprising backbone modifications , 
branchpoints and nonnucleotide residues , groups or bridges . 
In some embodiments , the aptamer recognizes the non 
oligonucleotide molecule or group of molecules by a mecha 
nism other than Watson - Crick base pairing or triplex for 
mation . 
[ 0070 ] As used herein , the terms “ proteins ” and “ peptides ” 
are used interchangeably herein to designate a series of 
amino acid residues connected to the other by peptide bonds 
between the alpha - amino and carboxy groups of adjacent 
residues . The terms “ protein ” , and “ peptide ” , which are used 
interchangeably herein , refer to a polymer of protein amino 
acids , including modified amino acids ( e.g. , phosphorylated , 
glycated , etc. ) and amino acid analogs , regardless of its size 
or function . Although “ protein ” is often used in reference to 
relatively large polypeptides , and “ peptide ” is often used in 
reference to small polypeptides , usage of these terms in the 
art overlaps and varies . The term “ peptide ” as used herein 
refers to peptides , polypeptides , proteins and fragments of 
proteins , unless otherwise noted . The terms “ protein ” and 
“ peptide ” are used interchangeably herein when referring to 
a gene product and fragments thereof . Thus , exemplary 
peptides or proteins include gene products , naturally occur 
ring proteins , homologs , orthologs , paralogs , fragments and 
other equivalents , variants , fragments , and analogs of the 
foregoing 
[ 0071 ] As used herein , the term “ polysaccharide ” refers to 
macromolecular carbohydrates whose molecule consists of a 
large number of monosaccharide molecules which are joined 
to one another by glycosidic linkage . The term polysaccha 
ride is also intended to embrace an oligosaccharide . The 
polysaccharide can be homopolysaccharides or heteropoly 

saccharides . Whereas the homopolysaccharides contain only 
one kind of unit , the heteropolysaccharides consist of mono 
mer units of different kinds . 
[ 0072 ] The term “ tissue ” refers to a group or layer of 
similarly specialized cells which together perform certain 
special functions . The term “ tissue - specific ” refers to a 
source or defining characteristic of cells from a specific 
tissue . 
[ 0073 ] The term " statistically significant " or " signifi 
cantly ” refers to statistical significance and generally means 
at least two standard deviation ( 2SD ) away from a reference 
level . The term refers to statistical evidence that there is a 
difference . It is defined as the probability of making a 
decision to reject the null hypothesis when the null hypoth 
esis is actually true . 
[ 0074 ] As used herein the term " comprising " or " com 
prises ” is used in reference to compositions , methods , and 
respective component ( s ) thereof , that are essential to the 
invention , yet open to the inclusion of unspecified elements , 
whether essential or not . 
[ 0075 ] As used herein the term " consisting essentially of " 
refers to those elements required for a given embodiment . 
The term permits the presence of additional elements that do 
not materially affect the basic and novel or functional 
characteristic ( s ) of that embodiment of the invention . 
[ 0076 ] The term “ consisting of ” refers to compositions , 
methods , and respective components thereof as described 
herein , which are exclusive of any element not recited in that 
description of the embodiment . 
[ 0077 ] Other than in the operating examples , or where 
otherwise indicated , all numbers expressing quantities of 
ingredients or reaction conditions used herein should be 
understood as modified in all instances by the term “ about . ” 
The term “ about " when used in connection with percentages 
can mean + 1 % . 
[ 0078 ] The singular terms “ a , " " an , ” and “ the ” include 
plural referents unless context clearly indicates otherwise . 
Similarly , the word “ or ” is intended to include " and " unless 
the context clearly indicates otherwise . Thus for example , 
references to the method ” includes one or more methods , 
and / or steps of the type described herein and / or which will 
become apparent to those persons skilled in the art upon 
reading this disclosure and so forth . 
[ 0079 ] Further , unless otherwise required by context , sin 
gular terms shall include pluralities and plural terms shall 
include the singular . 
[ 0080 ] Unless otherwise explained , all technical and sci 
entific terms used herein have the same meaning as com 
monly understood by one of ordinary skill in the art to which 
this disclosure belongs . 
[ 0081 ] It should be understood that this disclosure is not 
limited to the particular methodology , protocols , and 
reagents , etc. , described herein and as such can vary . The 
terminology used herein is for the purpose of describing 
particular embodiments only , and is not intended to limit the 
scope of the present disclosure , which is defined solely by 
the claims . 
[ 0082 ] All patents and other publications identified are 
expressly incorporated herein by reference for the purpose 
of describing and disclosing , for example , the methodolo 
gies described in such publications that might be used in 
connection with the present disclosure . These publications 
are provided solely for their disclosure prior to the filing date 
of the present application . Nothing in this regard should be 
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construed as an admission that the inventors are not entitled 
to antedate such disclosure by virtue of prior disclosure or 
for any other reason . All statements as to the date or 
representation as to the contents of these documents is based 
on the information available to the applicants and does not 
constitute any admission as to the correctness of the dates or 
contents of these documents . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0083 ] FIGS . 1A - 1E show LPS treatment increases the 
expression of Inc - FAM164A1 in human macrophages , 
PBMCs and white blood cells in humanized Hu - CD34 NSG 
mice . Heatmap illustration of 11 Inc - RNAs ( RP11-79H23.3 
or Inc - FAM164A1 ) , which were significantly increased by 
LPS stimulation in human PBMC - derived macrophages ( 4 
different donors : A , B , C and D ) ( FIG . 1A ) . Human PBMC 
derived macrophages were stimulated with 10 ng / mL LPS 
for 3h or 6h ( FIG . 1B , P < 0.05 LPS vs control ; n = 5-6 
different donors ) . Human PBMC was isolated from citrated 
whole blood derived stimulated with 10 ng / mL LPS for 6 
hours ex vivo ( FIG . 1C , P < 0.05 LPS vs control ; n = 3-4 
different donors ) . Hu - CD34 NSG mice were stimulated with 
5 mg / kg of LPS for 6 hours ( FIG . 1D , P < 0.05 , NSG control 
vs NSG + LPS , n = 4 mice per group ) . Relative fold change of 
the Inc - FAM164A1 expression was determined by RT - PCR 
( FIGS . 1B - 1D ) . Representative image of RNAscope in situ 
staining of Inc - FAM164A1 on human PBMC - derived mac 
rophages stimulated by LPS for 3 hours ( Blue : DAPI ; Red : 
Inc - FAM164A1 ; Green : human CD68 ) ( FIG . 1E , white bar 
scale : 20 UM ) . 
[ 0084 ] FIGS . 2A - 2F show antisense or si - RNA oligo 
nucleotides silencing of Inc - FAM164A1 reduces the expres 
sion of CCL2 , IL - 6 and TNF - a on human PBMC - derived 
macrophages . Human PBMC - derived macrophages were 
transfected with Inc - FAM164A1 antisense oligonucleotides 
( FAM ) ( FIGS . 2A - 2F ) , or Axolab siRNA oligonucleotides 
( # 5 and # 8 ) ( FIGS . 26 and 2H ) or their nonspecific control 
oligonucleotides ( NS ) for 48h followed by 3-6 hours stimu 
lation with LPS . Levels of CCL2 mRNA ( FIGS . 2A and 2G ) , 
IL - 6 mRNA ( FIG . 2C ) , TNF - a mRNA ( FIG . 2E ) were 
detected by RT - PCR ( P < 0.05 NS - LPS vs FAM - LPS ; n = 4-6 
different donors ) . CCL2 protein ( FIG . 2B and 2H ) , IL - 6 
( FIG . 2D ) and TNF - a protein ( FIG . 2F ) in culture medium 
were measured by ELISA ( P < 0.05 NS - LPS vs FAM - LPS ; 
n = 4-5 different donors ) . 
[ 0085 ] FIGS . 3A - 3G show enforced expression of Inc 
FAM164A1 enhances the expression of pro - inflammatory 
TNF - a and CCL2 induced by LPS on human PBMC 
derived macrophages . Human PBMC - derived macrophages 
were infected with LacZ control adenovirus ( Ad - lacZ ) or 
Inc - FAM164A1 expressing adenovirus ( Ad - FAM ) for 48h , 
and then stimulated with 10 ng / mL LPS for 2 hours . ( FIG . 
3A ) Representative image of RNAscope in situ staining of 
Inc - FAM164A1 on adenovirus infected human PBMC - de 
rived macrophages stimulated with or without LPS for 2 
hours ( Blue : DAPI ; Red : Inc - FAM164A1 ) . Expression of 
Inc - FAM164A1 RNA ( FIGS . 3B and 3E ) , TNF - a mRNA 
and CCL2 mRNA ( FIGS . 3C and 3F ) was determined by 
RT - PCR ; Protein levels of TNF - a and CCL2 in culture 
medium were measured by ELISA ( FIGS . 3D and 3G ) . 
( P < 0.05 Ad - LacZ vs Ad - FAM ; n = 5-7 independent experi 
ments using different donors ) . 
[ 0086 ] FIGS . 4A - 4D show enforced expression of Inc 
FAM164A1 promotes the activation of NF - kB signaling 

pathway in macrophages . ( FIG . 4A ) Enforced expression of 
Inc - FAM164A1 enhances the activation of NF - kB promoter 
assessed by NF - KB - luciferase reporter assay in HEK - 293 
cells ( P < 0.05 Vector vs Lnc - FAM164A1 , n = 9 samples ) . 
Enforced expression of Inc - FAM164A1 by adenovirus 
enhances the degradation of I - KB - a and the nuclear trans 
location of p65 induced by LPS for 15-60 minutes on 
THP - 1 - differentiated macrophages ( FIG . 4B ) and human 
PBMC - derived macrophages ( FIGS . 4C and 4D ) . IKB - a and 
p65 protein in nuclear extracts were detected by western 
blots . ß - actin and laminA / C were used as loading controls . 
[ 0087 ] FIGS . 5A - 5H show enforced expression of Inc 
FAM164A1 enhances the induction of pro - inflammatory 
cytokines induced by LPS on mouse peritoneal macro 
phages . Mouse peritoneal were infected with LacZ control 
adenovirus ( Ad - lacZ ) or Inc - FAM164A1 expressing adeno 
virus ( Ad - FAM ) for 48h , and then stimulated with 10 ng / mL 
LPS for 3h . Expression oflnc - FAM164A1 RNA ( FIG . 5A ) , 
mouse IL - 1B mRNA ( FIG . 5B ) , mouse TNF - a mRNA ( FIG . 
5C ) , and IL - 6 mRNA ( FIG . 5E ) was determined by RT - PCR ; 
Protein levels of TNF - a ( FIG . 5D ) and IL - 6 ( FIG . 5F ) in 
culture medium were measured by ELISA . ( P < 0.05 LacZ vs 
FAM ; n = 6-9 ) . Enforced expression of Inc - FAM164A1 
enhances the induction of plasma TNF - a induced by LPS in 
mouse model of endotoxemia . C57BL / 6J mice were infected 
with LacZ control adenovirus ( Ad - lacZ ) or Inc - FAM164A1 
expressing adenovirus ( Ad - FAM ) for 3 days , and then 
stimulated with LPS for 3 hours . Expression of Inc 
FAM164A1 RNA in the liver tissue ( FIG . 5G ) was deter 
mined by RT - PCR ; Plasma levels of murine TNF - a protein 
( FIG . 5H ) was measured by ELISA . ( P < 0.05 Ad - LacZ + LPS 
vs Ad - FAM + LPS ; n = 8-10 mice per group ) . 
[ 0088 ] FIGS . 6A - 6F show silencing of Inc - FAM164A1 in 
monocytes / macrophages decreases the expression of human 
CCL2 and IL - 6 in a humanized mouse model of endotox 
emia . Hu - CD34 NSG - SGM3 mice were administrated with 
lipid nanoparticle formulated si - RNA control oligos or si 
Inc - FAM oligos , followed by LPS challenge for 3 hours . 
Expression of Inc - FAM164A1 RNA in purified monocytes 
( FIG . 6A ) and human CD68 , CCL2 and IL - 6 mRNA in 
peritoneal cells ( FIGS . 6B , 6D , and 6F ) isolated from the 
endotoxemic mice was determined by RT - PCR . Plasma 
levels of human CCL2 and IL - 6 protein were detected by 
ELISA ( FIGS . 6C and 6E ) ( P < 0.05 , si - control + LPS vs 
si - Inc - FAM + LPS , n = 6-7 mice per group ) . 
[ 0089 ] FIGS . 7A - 7D show mass spectrometry identified 
three proteins associated with Inc - FAM164A1 . ( FIG . 7A ) 
Venn Diagram shows the number of proteins identified in 
three lnc - FAM164A1 RNA pulldown experiments ( # 1 , # 2 , 
# 3 ) using whole cell lysates from LPS - activated THP - 1 
differentiated macrophages . Those proteins have more than 
two fold change of the normalized AUC in the comparison 
of sense versus antisense ( S / AS ) or sense versus beads ( S / B ) . 
Three proteins ( ACLY , FLG2 and SFPQ ) show up in both 
comparisons ( S / AS and S / B ) . ACLY silencing decreases 
CCL2 mRNA expression induced by enforced expression of 
Inc - FAM164A1 in human PBMC - derived macrophages . 
( FIG . 7B ) Disease associations of three Inc - FAM164A1 
associated proteins ( ACLY , FLG2 and SFPQ ) . ( FIG . 7C ) 
Input control of whole cell lysates from LPS - activated 
human PBMC - derived macrophages and the eluted proteins 
from Beads control ( B ) , Antisense Inc - FAM164A1 ( AS ) and 
sense Inc - FAM164A1 ( S ) were detected by western blot 
using antibodies against human ACLY an hnRNPA1 , respec 
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tively . Data shown were representative of three experiments . 
( FIG . 7D ) ACLY silencing combined with enforced expres 
sion of Inc - FAM164A1 was performed on human PBMC 
derived macrophages , followed by treatment with or without 
LPS for 2 hours . RNA expression of Inc - FAM164A1 , ACLY 
and CCL2 were assessed by RT - PCR . ( n = 6-9 samples from 
three different experiments , p < 0.05 by one - way ANOVA ) . 
[ 0090 ] FIGS . 8A - 8C show experimental scheme ( FIG . 
8A ) . Volcano plot of Inc - RNAs based on their relative 
expression levels ( Log2 fold - change , LPS vs Control ) . 11 
Inc - RNAs ( Blue circles ) have significant increase of expres 
sion induced by LPS treatment in human PBMC - derived 
macrophages ( n = 4 , adjusted p - value FDR < 0.05 and Fold 
change 2 ) . Lnc - FAM164A1 highlighted in Red ( FIG . 8B ) . 
Normalized intensity of each Inc - RNA in human Inc - RNA 
microarray analysis was shown as mean + SD ( p < 0.05 , LPS 
vs control n = 4 different donors ) ( FIG . 8C ) . 
[ 0091 ] FIG . 9A - 9C show human PBMC - derived macro 
phages were stimulated with 10 ng / mL human IL - 6 and 
TNF - a for 3 hours . Relative fold change of the Inc 
FAM164A1 expression was determined by RT - PCR ( P < 0.05 
LPS vs control ; n = 3-4 different donors ) ( FIG . 9A ) . Hu 
CD34 NSG mice were stimulated with LPS for 6 hours . 
Expression of Inc - FAM164A1 RNA in liver , spleen and lung 
isolated from the endotoxemic mice was determined by 
RT - PCR ( P < 0.05 , Spleen vs Lung ; n = 4 mice per group ) 
( FIG . 9B ) . ( FIG . 9C ) Ratio of Inc - FAM164A1 in cytoplasm 
and nucleus of PBMC - derived macrophages . Human 
PBMC - derived macrophages were stimulated with 10 
ng / mL LPS for 3 hours . Nuclear and cytoplasmic RNA were 
separately purified . Lnc - FAM164A1 RNA , IL - 1B and 
GAPDH mRNA expression were determined by RT - PCR 
and shown as the ratio of nuclear / cytoplasmic in unstimu 
lated macrophages ( Left Panel ) and LPS - treated macro 
phages ( Right Panel ) ( n = 2 different donors ) . 
[ 0092 ] FIGS . 10A and 18B . ( FIG . 10A ) Time course of 
Inc - FAM164A1 and cytokines expression in LPS - stimulated 
PBMC - derived macrophages . Human PBMC - derived mac 
rophages were stimulated with 10 ng / mL LPS for 6 , 12 and 
24 hours . Lnc - FAM164A1 RNA , IL - 1B , IL - 6 and TNF - a 
mRNA expression were determined by RT - PCR and nor 
malized by GAPDH expression . ( Representative results of 2 
different donors ) . ( FIG . 10B ) NF - kB inhibitor ( Bay 
11-7802 ) blocks the transcription of Inc - FAM164A1 and 
cytokines in LPS - stimulated PBMC - derived macrophages . 
Human PBMC - derived macrophages were pretreated with 
3-30 UM Bay 11-7802 for 30 minutes before the stimulation 
with 10 ng / mL LPS for 6 hours . Lnc - FAM164A1 RNA , 
IL - 1B , IL - 6 and TNF - a mRNA expression were determined 
by RT - PCR and ormalized by GAPDH expression ( Rep 
resentative data from 2 different donors ) . 
[ 0093 ] FIGS . 11A - 11E show antisense or si - RNA oligo 
nucleotides silencing of Inc - FAM164A1 reduces the expres 
sion of CCL2 , IL - 6 and TNF - a on human PBMC - derived 
macrophages . Human PBMC - derived macrophages were 
transfected with Inc - FAM164A1 antisense oligonucleotides 
( FAM , FIGS . 11A and 11B ) , or Axolab siRNA oligonucle 
otides ( # 5 and # 8 , FIGS . 11C - 11F ) or their nonspecific 
control oligonucleotides ( NS ) for 48h followed by 3-6 hours 
stimulation with LPS . Levels of Inc - FAM164A1 RNA 
( FIGS . 11A and 11C ) , IL - 10 mRNA ( FIG . 11B ) , IL - 6 ( FIG . 
11D ) and TNF - a mRNA ( FIG . 11E ) were detected by 
RT - PCR ( P < 0.05 NS - LPS vs FAM - LPS ; n = 5-6 different 
donors ) . IL - 6 protein ( FIG . 11F ) in culture medium were 

measured by ELISA ( P < 0.05 NS - LPS vs # 5 + LPS or 
# 8 + LPS ; n = 4 different donors ) . 
[ 0094 ] FIGS . 12A - 12L show effect of enforced expression 
of Inc - FAM164A1 on TNF - a , CCL2 , IL - 1B and IL - 6 
expression in THP - 1 - derived macrophages and human 
PBMC - derived macrophages . Human monocytic THP - 1 
derived macrophages ( FIGS . 12A - 121 ) or human PBMC 
derived macrophages ( FIGS . 123-12L ) were infected with 
LacZ control adenovirus ( Ad - lacZ ) or Inc - FAM164A1 
expressing adenovirus ( Ad - FAM ) for 48h , and then stimu 
lated with 10 ng / mL LPS for 2-3 hours . Expression levels of 
Inc - FAM164A1 RNA ( FIG . 12A ) and TNF - a , CCL2 , IL - 1B 
and IL - 6 mRNA ( FIGS . 12B , 12D , 12F , 12H , 12J and 12K ) 
were determined by RT - PCR . Protein levels of TNF - a , 
CCL2 , IL - 1ß and IL - 6 in culture medium were measured by 
ELISA ( FIGS . 12C , 12E , 126 , 121 and 12L ) . ( P < 0.05 
Ad - LacZ vs Ad - FAM ; n = 5-7 different experiments ) . 
[ 0095 ] FIGS . 13A - 13E . ( FIG . 13A ) Mouse peritoneal 
macrophages were infected with LacZ control adenovirus 
( Ad - lacZ ) or Inc - FAM164A1 expressing adenovirus ( Ad 
FAM ) for 48h , and then stimulated with 10 ng / mL LPS for 
3h . ( FIGS . 13B - 13E ) C57BL / 6J mice were infected with 
LacZ control adenovirus ( Ad - lacZ ) or lnc - FAM164A1 
expressing adenovirus ( Ad - FAM ) for 3 days , and then 
stimulated with LPS for 3 hours . Plasma levels of murine 
IL - 6 ( FIG . 13B ) in the plasma were measured by ELISA . 
Expression levels of CCL2 mRNA in peritoneal macro 
phages ( FIG . 13A ) and IL - 1B , IL - 6 and TNF - a mRNA in 
liver were determined by RT - PCR ( FIGS . 13C - 13E ) . ( P < 0 . 
05 Ad - LacZ vs Ad - FAM ; n = 9-10 mice per group ) . 
[ 0096 ] FIGS . 14A - 14F show numeration of Human 
CD45 + WBC and monocytes in humanized Hu - CD34 NSG 
SGM3 mice . Hu - CD34 NSG - SGM3 mice were adminis 
trated with lipid nanoparticle formulated si - RNA control 
oligos or si - Inc - FAM oligos , followed by LPS challenge for 
3 hours . The percentage of human CD45 + and mouse CD45 + 
WBCs ( FIGS . 14A , 14C and 14E ) and human CD45 + 
CD14 + monocytes ( FIGS . 14B , 14D and 14F ) in the blood , 
spleen and bone marrow were detected by Flow Cytometry . 
( P < 0.05 , si - control + LPS vs si - Inc - FAM + LPS , n = 6-7 mice 
per group ) . 
[ 0097 ] FIGS . 15A - 15F show mass Spectrometry identified 
three proteins associated with Inc - FAM164A1 . ( FIG . 15A ) 
Relative normalized AUC of ACLY , FLG2 and SFPQ in 
Beads control ( Beads ) , Antisense Inc - FAM164A1 ( Anti 
sense ) and sense Inc - FAM164A1 ( Sense ) detected by MS 
( n = 3 , p < 0.05 by t - test , Sense vs Beads ; Sense vs Antisense ) . 
ACLY silencing decreases TNF - a expression induced by 
enforced expression of Inc - FAM164A1 in LPS - activated 
THP - 1 - differentiated macrophages . ( FIG . 15B ) Input con 
trol of whole cell lysates from LPS - activated THP - 1 - differ 
entiated macrophages and the eluted proteins from Beads 
control ( Beads ) , Antisense Inc - FAM164A1 ( Antisense ) and 
sense Inc - FAM164A1 ( Sense ) were detected by western blot 
using antibodies against human ACLY an hnRNPA1 , respec 
tively . Data shown were representative of three experiments . 
( FIGS . 15C - 15F ) ACLY silencing combined with enforced 
expression of Inc - FAM164A1 was performed on THP - 1 
differentiated macrophages , followed by treatment with or 
without LPS for 2 hours . RNA expression of ACLY , Inc 
FAM164A1 and TNF - a were assessed by RT - PCR . TNF - a 
protein in culture medium was measured by ELISA ( n = 8-9 
samples from three different experiments , p < 0.05 by one 
way ANOVA ) . 
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[ 0098 ] FIGS . 16A - 16H show EVs released from activated 
RAW cells promote the activation of macrophages . EVs 
were isolated from culture medium of RAW cells infected 
with either Adeno - lacZ or Adeno - Inc - FAM164A1 virus . 
Resuspended EVs were incubated with RAW cells for 1 hour 
and followed by additional stimulation with LPS for 2 hours . 
Expression of Inc - FAM164A1 RNA and mouse cytokine 
mRNA in EVS ( FIGS . 16A , 16C , 16E , and 16G , n = 3-4 
samples ) and RAW cells ( FIGS . 16B , 16D , 16F , and 16H ) 
was detected by RT - PCR and normalized by the expression 
of GAPDH . ( P < 0.05 , Ad - lacZ + LPS 2 hours vs Ad - FAM 
+ LPS 2 hours , n = 6 samples from two independent experi 
ments ) . 
[ 0099 ] FIG . 17 shows EVs isolated from culture medium 
of human PBMC - derived macrophages stimulated with LPS 
for 24 hours or from THP - 1 cells infected with either 
Adeno - lacZ or Adeno - Inc - FAM164A1 virus for 24 hours 
and stimulated by LPS for 12 hours . Expression of Inc 
FAM164A1 RNA in EVS was detected by RT - PCR and 
normalized by the expression of GAPDH ( n = 3 samples ) . 

DETAILED DESCRIPTION 

[ 0100 ] The invention described herein is based on , in part , 
antisense oligonucleotide or siRNA silencing of Inc 
FAM164A1 suppressed the LPS - induced expression of pro 
inflammatory cytokines such as CCL2 / MCP - 1 , IL - 6 and 
TNF - a . Conversely , enforced expression of Inc - FAM164A1 
in human and mouse primary macrophages enhanced the 
induction of pro - inflammatory cytokines by LPS . Luciferase 
reporter assay revealed Inc - FAM164A1 modulates the 
NF - kB signaling pathway . Enforced expression of Inc 
FAM164A1 induced a rapid degradation of IKB - a and 
enhanced the nuclear translocation of p65 in LPS - stimulated 
human primary macrophages . Further , Lnc - FAM164A1 
expression increased the plasma levels of TNF - a protein in 
the endotoxemic wild - type mice . In humanized mouse mod 
els of endotoxemia , LPS challenge increased the expression 
of Inc - FAM164A1 in blood leukocytes and spleen , and 
Inc - FAM164A1 silencing decreased the expression of 
human CCL2 and IL - 6 in plasma and peritoneal cells . 
[ 0101 ] Further described herein is work that shows RNA 
pulldown combined with mass spectrometry identified three 
proteins ( ATP - citrate synthase ( ACLY ) ; Filaggrin - 2 ( Flg2 ) ; 
and Splicing factor , proline - and - glutamine - rich ( SFPQ ) as 
being Inc - FAM164A1 - associated proteins . Work described 
herein show that ACLY silencing decreases the expression 
of CCL2 and TNF - a induced by enforced expression of 
Inc - FAM164A1 in vitro . These data presented herein indi 
cate that human Inc - FAM164A1 promotes pro - inflammatory 
activation of macrophages through its interaction with 
ACLY and NF - kB signaling and may participate in the 
pathogenesis of inflammatory diseases . 
[ 0102 ] Long noncoding RNAs ( Inc - RNAs , > 200nt ) , non 
protein coding transcripts that play unsuspected roles in 
numerous biological processes and human diseases includ 
ing embryonal development , tumor growth and metastasis , 
cardiometabolic disorders as well as inflammation . Several 
Inc - RNAs have been characterized as important regulators 
among the differentiation of immune cells , such as erythroid 
cells , T - lymphocytes , dendritic cells and monocytes / macro 
phages . 
Inflammatory Disease 
[ 0103 ] An inflammatory disease or disorder is character 
ized by the activation of immune cells , for example macro 

phages ( e.g. , an activated macrophage ) , T cells , dendritic 
cells , B cells , or neutrophils . An inflammatory disease can be 
acute or chronic . In one embodiment , the macrophage 
activation macrophage is uncontrolled activation . 
[ 0104 ] Macrophages are large phagocytes and a key player 
in innate immunity . Due to their ability to engulf pathogens , 
lipids , apoptotic cells , damaged tissue and to interplay with 
other immune cells , macrophages play an essential role in 
host defense and also contribute to the pathogenesis of 
various inflammatory diseases . Macrophages are remark 
ably plastic and can switch phenotype depending on the 
cellular stimulus in the tissue microenvironment . Alterna 
tively , the balance of macrophage subpopulations can shift 
in response to molecular cues , determining the inflammatory 
state of normal or pathological tissues . Although human and 
murine macrophages express thousands of Inc - RNAs , only 
several lnc - RNAs have been characterized in modulating the 
activation of macrophages . In addition , several other mouse 
Inc - RNAs have been identified as modulators of inflamma 
tory gene expression in macrophages and in mouse models 
of diabetes , atherosclerosis and endotoxemia . 
[ 0105 ] Methods and compositions described herein are 
used to treat and / or prevent an inflammatory disease in a 
subject . Exemplary inflammatory diseases include , but are 
not limited to , endotoxemia , atherosclerotic vascular disease 
is coronary artery disease , stent restenosis , carotid metabolic 
disease , stroke , acute myocardial infarction , heart failure , 
peripheral arterial disease , limb ischemia , vein graft failure , 
AV fistula failure , Crohn's disease , ulcerative colitis , ileitis 
and enteritis ; vaginitis ; psoriasis and inflammatory derma 
toses such as dermatitis , eczema , atopic dermatitis , allergic 
contact dermatitis , urticaria ; vasculitis ; spondyloarthropa 
thies ; scleroderma ; respiratory allergic diseases such as 
asthma , allergic rhinitis , hypersensitivity lung diseases , 
arthritis ( e.g. rheumatoid and psoriatic ) , eczema , psoriasis , 
osteoarthritis , multiple sclerosis , systemic lupus erythema 
tosus , diabetes mellitus , glomerulonephritis , graft rejection 
( including allograft rejection and graft - v - host disease ) or 
rejection of an engineered tissue , infectious diseases , myo 
sitis , inflammatory CNS disorders , stroke , closed - head inju 
ries , neurodegenerative diseases , Alzheimer's disease , 
encephalitis , meningitis , osteoporosis , gout , hepatitis , 
hepatic veno - occlusive disease ( VOD ) , hemorrhagic cysti 
tis , nephritis , sepsis , sarcoidosis , conjunctivitis , otitis , 
chronic obstructive pulmonary disease , sinusitis , Bechet's 
syndrome , graft - versus - tumor effect , mucositis , appendici 
tis , ruptured appendix , peritonitis , or any other inflammatory 
disease known in the art . In one embodiment , the heart valve 
disease is aortic valve disease or mitral valve disease . 
[ 0106 ] In another embodiment , the inflammatory disease 
occurs in response to a tissue ( e.g. , an organ , a blood vessel , 
or a blood valve ) or cell transplantation . In another embodi 
ment , the tissues can be artificial or engineered . As used 
herein , the term “ transplantation ” or “ transplant ” or “ trans 
planted ” refers to the transfer of viable cells or tissues from 
a donor or cell culture into a subject in need thereof . 
Transplantations can be done by a skilled physician in 
engraftment and infusion of cells and tissues ( e.g. bone 
marrow transplantation ) . Non - limiting examples of tissues 
or cells that can be transplanted include cardiac , cardiac 
valve , vascular ( vein or artery ) , bone , bone marrow , carti 
lage , tendons , ligaments , skeletal muscle , peripheral nervous 
tissue , brain , pancreas , liver , kidney , lung , bronchial smooth 
muscle , urinary , gastrointestinal tract , uterine , testicular , 
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adipose , skin , hematopoietic stem cells , peripheral blood 
stem cells , and the like . Furthermore , the tissue or cells can 
be from a healthy donor subject that has donated cells or 
tissue that are viable and permit engraftment into a subject 
in need thereof . The in vitro - engineered tissues can be 
cultured prior to transplantation on a solid support , scaffold , 
or in tissue culture plastic dishes . There are many tissue 
engineering techniques known in the art that can be used to 
make the tissue for transplantation into a subject in need 
thereof with a disease . Diseases and conditions the may 
require tissue or cell engraftment include but are not limited 
to cancer , anemias ( e.g. aplastic anemia ) , blood diseases and 
disorders ( e.g. sickle cell anemia ) , reconstructive surgeries 
of the bone , skeletal muscle , skin , and the like , spinal cord 
injuries , diabetes , cardiovascular diseases ( e.g. valve dis 
eases , stenosis , vascular reconstruction ) or any other condi 
tion known in the art that requires the transplantation of a 
new tissue . 
[ 0107 ] In another embodiment , the inflammatory disease 
can arise as a consequence of cancers such as acute myeloid 
leukemia ( AML ) , chronic myeloid leukemia ( CML ) , acute 
lymphoblastic leukemia ( ALL ) , hodgkin lymphoma ( HL ) 
( relapsed , refractory ) , non - Hodgkin lymphoma ( NHL ) ( re 
lapsed , refractory ) , neuroblastoma , Ewing sarcoma , multiple 
myeloma , myelodysplastic syndromes , or gliomas . Addi 
tional non - limiting examples of cancer include carcinomas 
( e.g. adenocarcinoma , squamous cell carcinoma , 
adenosquamous carcinoma , anaplastic carcinoma , large and 
small cell carcinomas ) , sarcomas ( e.g. osteosarcoma , Kapo 
si's sarcoma , lymphangiosarcoma , neurobibrosarcoma , der 
matofibrosarcoma , etc ) , lymphomas , leukemias , blastomas 
( e.g. hepatoblastoma , medulloblastoma , nephroblastoma , 
pancreatoblastoma , pleuropulmonary blastoma , retinoblas 
toma , glioblastoma multiforme , gonadoblastoma ) , melano 
mas , seminomas , leiomyomas , and the like . 
Treating and / or Preventing an Inflammatory Disease 
[ 0108 ] One aspect provided herein is a method of treating 
or preventing an inflammatory disease in a subject compris 
ing administering to a subject an effective amount of an 
agent that inhibits a long noncoding RNA ( Inc - RNA ) 
expressed in a macrophage . 
[ 0109 ] In one embodiment , the lnc - RNA is AL078621.3 ; 
RP11-536K7.5 ; RP11-143M1.3 ; RP11-561023.5 ; 
AC10980.2 ; P2RX7 ; LOC440896 ; D63785 ; RP11-58A12.2 ; 
RP11-79H23.3 ( lnc - FAM164A1 ) ; or RP13-452N2.1 . 
[ 0110 ] Another aspect provided herein is a method of 
treating or preventing an inflammatory disease in a subject 
comprising administering to a subject an effective amount of 
an agent that inhibits Inc - FAM164A . 
[ 0111 ] Another aspect provided herein is a method of 
treating or preventing an inflammatory disease in a subject 
comprising administering to a subject an effective amount of 
an agent that inhibits a protein bound to an inc - RNA ( e.g. , 
Inc - FAM164A1 ) . In one embodiment , the protein is ACLY , 
Flg2 , or SFPQ . In one embodiment , the protein is ACLY . 
[ 0112 ] In one embodiment of various aspects herein , the 
method further comprises , prior to administering , diagnos 
ing a patient with having an inflammatory disease . 
[ 0113 ] In another embodiment of various aspects herein , 
the method further comprises , prior to administering , receiv 
ing the results of an assay that diagnoses a patient as having 
an inflammatory disease . Assays that are useful in diagno 
sising a particular inflammatory disease are known in the art 
and can be performed by a skilled person . In one embodi 

ment , the assay is performed at least 1 min , 1 hour , 1 day , 1 
week , 1 month , 1 year , or more prior to administration of the 
agent . 
[ 0114 ] Yet another aspect provided herein is a method of 
treating an inflammatory disease in a subject comprising ( a ) 
receiving results of an assay that measures a level of a 
Inc - RNA expressed in a macrophage in a biological sample ; 
( b ) comparing the level of the Inc - RNA to a reference level ; 
( c ) identifying a subject as having an inflammatory disease 
if the level of the Inc - RNA is significantly increased as 
compared to the reference level ; and ( d ) administering to the 
subject having an inflammatory disease an agent that inhibits 
the Inc - RNA , or a composition comprising an agent that 
inhibits the lnc - RNA . 
[ 0115 ] Another aspect provided herein is a method of 
treating an inflammatory disease in a subject comprising ( a ) 
measuring a level of a Inc - RNA expressed in a macrophage 
in a biological sample ; ( b ) comparing the level of the 
Inc - RNA to a reference level ; ( c ) identifying a subject as 
having an inflammatory disease if the level of the Inc - RNA 
is significantly increased as compared to the reference level ; 
and ( d ) administering to the subject having an inflammatory 
disease an agent that inhibits the Inc - RNA , or a composition 
comprising an agent that inhibits the Inc - RNA . In one 
embodiment of any aspect , the method further comprises , 
prior to step a ) , obtaining a biological sample from the 
subject 
[ 0116 ] In one embodiment , the Inc - RNA is inhibited in a 
target cell . In one embodiment , the target cell is a mamma 
lian cell , for example , a human cell . In on embodiment , a 
target cell can be a xemplary target cells include , but are not 
limited to a blood cell , a macrophage , an activated macro 
phage , a T cell , a dendritic cell , a B cell , a natural killer cell , 
or a neutrophil . Additional non - limiting examples of a target 
cell can further include stem cells , cancer cells , vascular 
endothelium , cardiac cells , cardiac valve cells , pancreatic 
cells , adipose cells , neurons , hepatic cells , kidney cells , 
osteoclasts , osteoblasts , fibroblasts , and the like . One skilled 
in the art can identify a cell type , for example , based on its 
gene expression pattern via immunofluorescence , 
sequence - based anaylsis ( e.g. , genome sequencing ) . The 
gene expression pattern for the exemplary cell types are 
known in the art . 
[ 0117 ] A macrophage is considered to be “ activated ” when 
the macrophage is ( 1 ) able to phagocytose or kill another 
cell , microbe , or fragment thereof , and / or ( 2 ) expresses or 
releases cytokines such as IL - 1B , TNF - a , IL - 6 , IL - 8 , or any 
other macrophage molecules ( e.g proteases , neutrophil 
chemotatic factors ; reactive oxygen species such as nitric 
oxide and superoxide , eicosanoids or growth factors ) known 
in the art . The products of activated macrophages result in 
tissue destruction and inflammation . 
[ 0118 ] In one embodiment , inhibiting results in the reduc 
tion of the level or activity of the agent's target ( e.g. , a 
Inc - RNA expressed on a macrophage , Inc - FAM164A1 , or a 
protein bound to a Inc - RNA , e.g. , ACLY ) . 
[ 0119 ] In embodiment , inhibiting a Inc - RNA 
expressed on a macrophage inhibits the level or activity of 
the Inc - RNA expressed on the macrophage . The Inc - RNA 
expressed on a macrophage activity can be any currently 
known activity , or yet to be discovered activity Inc - RNA 
expressed on a macrophage . In one embodiment , the lnc 
RNA expressed on a macrophage level or activity is inhib 
ited by at least 5 % , 10 % , 15 % , 20 % , 25 % , 30 % , 35 % , 40 % , 

or 

one 
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into acetyl - CoA and oxaloacetate , and hydrolysis of ATP . 
One skilled in the art can determine if the level of the ACLY 
is reduced following administration of an agent or compo 
sition described herein using PCR - based assays ( e.g. , quan 
titative PCR ) or westerblotting to directly measure the 
mRNA or protein level of ACLY , respectively . 
[ 0126 ] In one embodiment , inhibiting ACLY binding of 
ACLY to a Inc - RNA , for example , Inc - FAM164A1 . In one 
embodiment , ACLY binding to a Inc - RNA is inhibited by at 
least 5 % , 10 % , 15 % , 20 % , 25 % , 30 % , 35 % , 40 % , 45 % , 
50 % , 55 % , 60 % , 65 % , 70 % , 75 % , 80 % , 85 % , 90 % , 95 % , 
99 % , or more as compared to an appropriate control . As used 
herein , an appropriate control would be ACLY binding to a 
Inc - RNA in an otherwise identical sample that is not con 
tacted by an agent or composition described herein , or is the 
binding of ACLY to a Inc - RNA in a subject prior to 
administration of an agent or composition . One skilled in the 
art can determine if the binding of ACLY to Inc - RNA is 
reduced following administration of an agent or composition 
described herein using functional readouts of ACLY bind 
ing , for example , co - immunoprecipation of ACLY and Inc 
RNA . 
[ 0127 ] In one embodiment , inhibition of ACLY results in 
decreased expression of CCL2 and TNF - a in the subject . 
One skilled in the art can determine if the level of CCL2 and 
TNF - a following administration of an agent or composition 
described herein using PCR - based assays ( e.g. , quantitative 
PCR ) or western blotting to directly measure the mRNA or 
protein level of CCL2 and TNF - a as compared to an 
appropriate control , respectively . As used herein , an appro 
priate control refers to the level of CCL2 and TNF - a in a 
biological sample that is not contacted by an agent or 
compostion described herein , or the level of CCL2 and 
TNF - a in a plasma cell and / or a peritoneal cell prior to 
administration of the agent or composition . 
[ 0128 ] In one embodiment , the subject has previously 
been diagnosed with having an inflammatory disease . In one 
embodiment , the subject has not previously been diagnosed 
with having an inflammatory disease . A subject can have 
previously received a treatment or therapeutic for a given 
inflammatory disease . 
[ 0129 ] In one embodiment , the subject exhibits at least 
one risk factor of developing an inflammatory disease . 
Exemplary risks factors for an inflammatory disease are 
known in the art , and can be properly assessed by a skilled 
practitioner . 
[ 0130 ] Sepsis is a potentially life - threatening complication 
of an infection . Sepsis occurs when chemicals released into 
the bloodstream to fight the infection trigger inflammatory 
responses throughout the body . This inflammation can trig 
ger a cascade of changes that can damage multiple organ 
systems , causing them to fail . Another aspect provides a 
method of identifying a subject having sepsis , the method 
comprising ( a ) measuring a level of a Inc - FAM164A1 in a 
biological sample ; ( b ) comparing the level of the Inc 
FAM164A1 to a reference level ; ( c ) identifying a subject as 
having sepsis if the level of the Inc - RNA is significantly 
increased as compared to the reference level ; and ( d ) admin 
istering to the subject having sepsis a therapeutic to treat 
sepsis . In one embodiment , the method further comprises , 
prior to step ( a ) , obtaining a biological sample from the 
subject . In one embodiment , the biological sample is a blood 
sample . Agents 

[ 0131 ] In various embodiments , the agent that is admin 
istered to a subject to treat or prevent an inflammatory 
disease inhibits an Inc - RNA expressed in a macrophage , 
Inc - FAM164A1 , or a protein bound to a Inc - RNA , for 
example , ACLY . 
[ 0132 ] In one embodiment , a subject is administered an 
agent that inhibits a Inc - RNA expressed in a macrophage to 
treat of prevent an inflammatory disease . In one embodi 
ment , the Inc - RNA is AL078621.3 ; RP11-536K7.5 ; RP11 
143M1.3 ; RP11-561023.5 ; AC10980.2 ; P2RX7 ; 
LOC440896 ; D63785 ; RP11-58A12.2 ; RP11-79H23.3 ( Inc 
FAM164A1 ) ; or RP13-452N2.1 . An agent described herein 
is considered effective for inhibiting a lnc - RNA expressed in 
a macrophage if , for example , upon administration , it inhib 
its the presence , amount , activity and / or level of a Inc - RNA 
expressed in a macrophage . 
[ 0133 ] In one embodiment , a subject is administered an 
agent that inhibits Inc - FAM164A1 to treat or prevent an 
inflammatory disease . An agent described herein is consid 
ered effective for inhibiting Inc - FAM164A1 if , for example , 
upon administration , it inhibits the presence , amount , activ 
ity and / or level of Inc - FAM164A1 in the cell . 
[ 0134 ] In yet another embodiment , a subject is adminis 
tered an agent that inhibits a protein bound to a Inc - RNA to 
treat or prevent an inflammatory disease . An agent described 
herein is considered effective for protein bound to a Inc 
RNA if , for example , upon administration , it inhibits the 
presence , amount , binding of , activity and / or level of the 
protein in the cell . 
[ 0135 ] In yet another embodiment , a subject is adminis 
tered an agent that inhibits ACLY to treat or prevent an 
inflammatory disease . An agent described herein is consid 
ered effective for inhibiting ACLY if , for example , upon 
administration , it inhibits the presence , amount , binding of 
activity and / or level of ACLY in the cell . 
[ 0136 ] In one embodiment , the agent is a small molecule , 
an antibody , a peptide , a genome editing system , an anti 
sense oligonucleotide , and an RNA interference ( RNAi ) , an 
antisense RNA , an RNA decoy molecule , an RNAaptamer , 
and an inhibitory polypeptide . In one embodiment , the 
RNAi is a microRNA , an siRNA , or a shRNA 
[ 0137 ] An agent can inhibit e.g. , the transcription of 
Inc - RNA expressed in a macrophage or a protein bound to 
a lnc - RNA , for example , ACLY in a cell . An agent can 
inhibit the activity or alter the activity ( e.g. , such that the 
activity no longer occurs , no longer occurs properly ( e.g. , as 
compared to wild - type Inc - RNA or Inc - FAM164A1 activ 
ity ) , or occurs at a reduced rate of in the cell ( e.g. , Inc - RNA 
expression in a macrophage or ACLY expression ) . 
[ 0138 ] The agent may function directly in the form in 
which it is administered . Alternatively , the agent can be 
modified or utilized intracellularly to produce something 
which inhibits , for example , Inc - RNA in a macrophage or a 
protein bound to a Inc - RNA , for example , ACLY , such as 
introduction of a nucleic acid sequence into the cell and its 
transcription resulting in the production of the nucleic acid 
and / or protein inhibitor of Inc - RNA in a macrophage or 
ACLY within the cell . In some embodiments , the agent is 
any chemical , entity or moiety , including without limitation 
synthetic and naturally occurring non - proteinaceous enti 
ties . In certain embodiments , the agent is a small molecule 
having a chemical moiety . For example , chemical moieties 
included unsubstituted or substituted alkyl , aromatic , or 
heterocyclyl moieties including macrolides , leptomycins 
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and related natural products or analogues thereof . Agents 
can be known to have a desired activity and / or property , or 
can be identified from a library of diverse compounds . 
[ 0139 ] In various embodiments , the agent is a small mol 
ecule that inhibits Inc - RNA expressed in a macrophage or a 
protein bound to a Inc - RNA , for example , ACLY . As used 
herein , the term “ small molecule ” refers to a chemical agent 
which can include , but is not limited to , a peptide , a 
peptidomimetic , an amino acid , an amino acid analog , a 
polynucleotide , a polynucleotide analog , an aptamer , a 
nucleotide , a nucleotide analog , an organic or inorganic 
compound ( e.g. , including heterorganic and organometallic 
compounds ) having a molecular weight less than about 
10,000 grams per mole , organic or inorganic compounds 
having a molecular weight less than about 5,000 grams per 
mole , organic or inorganic compounds having a molecular 
weight less than about 1,000 grams per mole , organic or 
inorganic compounds having a molecular weight less than 
about 500 grams per mole , and salts , esters , and other 
pharmaceutically acceptable forms of such compounds . 
Methods for screening small molecules are known in the art 
and can be used to identify a small molecule that is efficient 
at , for example , inhibiting Inc - RNA ( e.g. , expressed in a 
macrophage ) or ACLY activity or levels , or ACLY binding 
to Inc - RNA , given the desired target ( e.g. , Inc - FAM164A1 ) . 
[ 0140 ] In one embodiment , the small molecule inhibitor of 
ACLY is SB 204990 , BMS 303141 , and MEDICA 16 ( e.g. , 
available from Tocris ; Minneapolis , Minn . ) , and Bempedoic 
acid . Inhibitors of ACLY are further described in , e.g. , 
Granchi , C. European Journal of Medicial Chemistry . ( 2018 ) 
157 : 1276-1291 , which is incorporated herein by reference 
in its entirety . 
[ 0141 ] In one embodiment , the small molecule that inhib 
its Inc - FAM164A1 is a NFkB signaling pathway inhibitor . In 
one embodiment , the small molecule that inhibits Inc 
FAM164A1 is the NFkB signaling pathway inhibitor Bay 
11-7802 . 
[ 0142 ] In one embodiment , the agent is an antibody or 
antigen - binding fragment thereof , or an antibody reagent 
that is specific for Inc - RNA expressed in a macrophage or a 
protein bound to a Inc - RNA , for example , ACLY . As used 
herein , the term “ antibody reagent ” refers to a polypeptide 
that includes at least one immunoglobulin variable domain 
or immunoglobulin variable domain sequence and which 
specifically binds a given antigen . An antibody reagent can 
comprise an antibody or a polypeptide comprising an anti 
gen - binding domain of an antibody . In some embodiments 
of any of the aspects , an antibody reagent can comprise a 
monoclonal antibody or a polypeptide comprising an anti 
gen - binding domain of a monoclonal antibody . For example , 
an antibody can include a heavy ( H ) chain variable region 
( abbreviated herein as VH ) , and a light ( L ) chain variable 
region ( abbreviated herein as VL ) . In another example , an 
antibody includes two heavy ( H ) chain variable regions and 
two light ( L ) chain variable regions . The term “ antibody 
reagent " encompasses antigen - binding fragments of anti 
bodies ( e.g. , single chain antibodies , Fab and sFab frag 
ments , F ( ab ' ) 2 , Fd fragments , Fv fragments , scFv , CDRs , 
and domain antibody ( dAb ) fragments ( see , e.g. de Wildt et 
al . , Eur J. Immunol . 1996 ; 26 ( 3 ) : 629-39 ; which is incorpo 
rated by reference herein in its entirety ) ) as well as complete 
antibodies . An antibody can have the structural features of 
IgA , IgG , IgE , IgD , or IgM ( as well as subtypes and 
combinations thereof ) . Antibodies can be from any source , 

including mouse , rabbit , pig , rat , and primate ( human and 
non - human primate ) and primatized antibodies . Antibodies 
also include midibodies , nanobodies , humanized antibodies , 
chimeric antibodies , and the like . 
[ 0143 ] In one embodiment , the agent is a humanized , 
monoclonal antibody or antigen - binding fragment thereof , 
or an antibody reagent . As used herein , “ humanized ” refers 
to antibodies from non - human species ( e.g. , mouse , rat , 
sheep , etc. ) whose protein sequence has been modified such 
that it increases the similarities to antibody variants produce 
naturally in humans . In one embodiment , the humanized 
antibody is a humanized monoclonal antibody . In one 
embodiment , the humanized antibody is a humanized poly 
clonal antibody . In one embodiment , the humanized anti 
body is for therapeutic use . 
[ 0144 ] In one embodiment , the anti - Inc - RNA antibody 
that inhibits an Inc - RNA expressed on a macrophage is any 
known anti - Inc - RNA antibodies in the art , or any anti - Inc 
FAM164A1 antibodies that are yet to be discovered . In one 
embodiment , the anti - Inc - FAM164A1 antibody is a human 
ized anti - Inc - FAM164A1 antibody derived from any known , 
or yet to be discovered , non - human anti - Inc - FAM164A1 
antibody . 
[ 0145 ] In one embodiment , the anti - Inc - FAM164A1 anti 
body is any known anti - Inc - FAM164A1 antibodies in the 
art , or any anti - Inc - FAM164A1 antibodies that are yet to be 
discovered . In one embodiment , the anti - Inc - FAM164A1 
antibody is a humanized anti - Inc - FAM164A1 antibody 
derived from any known , or yet to be discovered , non 
human anti - Inc - FAM164A1 antibody . 
[ 0146 ] In another embodiment , the anti - LNC - FAM164A1 
antibody or antibody reagent binds to a nucleotide sequence 
that comprises the sequence of SEQ ID NO : 1 ; or binds to 
a nucleotide sequence that comprises a sequence with at 
least 80 % , at least 85 % , at least 90 % , at least 95 % , at least 
96 % , at least 97 % , at least 98 % , at least 99 % or greater 
sequence identity to the sequence of SEQ ID NO : 1. In one 
embodiment , the anti - Inc - FAM164A1 antibody or antibody 
reagent binds to a nucleotide sequence that comprises the 
entire sequence of SEQ ID NO : 1. In another embodiment , 
the antibody or antibody reagent binds to a nucleotide 
sequence that comprises a fragment of the sequence of SEQ 
ID NO : 1 , wherein the fragment is sufficient to bind its 
target , e.g. , Inc - FAM164A1 , and result in the inhibition of 
Inc - FAM164A1 level and / or activity . 
[ 0147 ] SEQ ID NO : 1 is the nucleotide sequence of 
Inc - FAM64A1 , 

( SEQ ID NO : 1 ) 
TCTAAATCCCATTTCTATTCTATTATTATTACTACTACAAAAATAGTAAT 

AAAAACAAACATTTAAATAATATCTAATAAATACCAACTATTCTTCTAAG 

AACTTGACATGTATAAACTCATTTAAGCTTCAACTCTGTGAAATAGGGTA 

TCAGTTATGTATTGCCAAAATAACGCTATATAGCAAACTACCCCAAAACA 

TAAAACTGTAAAAACATAATTACAACAATAGACCTTTTTATCCTTTCTCA 

CAAGCCACTGTTTTTGCTGATCTGGGCCAAGTTCAAAAGACATTGACTTG 

GCCCACTCACCTGTGGACAGTCAGCTGCCTTGTTGGATGGGTGCTGGGAG 

TATAAGATGGCCTCAGTTAGGACTGCTTGGCTGTTCTCTAGAAGTTCTCT 

CATTTTCACAATGCTAGCCTGGACTTATTTCCATTGCCATAGGAGGGTTC 
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- continued - continued 
TAACAGAGAGAAAGAGAGCGGAAGCAGGCAATGCTTCTTAAAGCCTAGGT ATACTGAGATTTGGAAATTAATGTGTGCTGCATTATAACCTAGGTTATTA 

TTGGAATGCACACTGTTACTTCCCACGTATGGTATTGGACAGAGCAAGTG TAAAGATATTATTGAAAATTACTTTTAATATTCATTTTTGTCATTATTGG 

AAAACACCTAGTGCCAAGAGTATGCATCCAGGAAGGGGTAAAGAACAGGA 
TGAATTTGAAGTTTCATATAATTATTGAACACTTATATGTCATTTATATA 

CTAGTTTTGCCATTTATTAAGGTATTATTATTAATCCTTATTTTAGAAGA 
TTTATTATACTTAGTTCTTTGGCAAAATGCTGTTTATGTCCTTTGCCTAT 

AACTGATATATAGAGGAGTTAAGCAACTTGCTCAAGGTCGTGGACTAATG 
TTTTCTACTAGACTGTTTATGTTGATTTATAAAACATATTTATATATTAG 

AAACAATGGCACTAGTATTTAAATACTGTCAGTCTGGTTTCATTCTGTGC 

GCTACAGTAACCCTTTCATGTCATTGGTACTGTTTCCAATTTATTAACTG TGTTAACTTCTACATGGTGCTGTCAACTTCTACATGGTGCTGTCTCTCAG 

CTGAAGGAACGATAGAGGAGGAAAGGCAAAAGGCAACAATGGGCTTTGAA CCTTTTATTATCACTTTATGATGTATTTTATGTCCAAAGGTTTAAAAATT 

GTAACTCTACTGAGATAATTAAAAGACCACATAAAAGAAGGAAAACGTAT ATATACTGAGTAATCGATAATTATTTAAAAATTTTGTTCTTATTTTATGA 

CTTACTTCAGGAATTCAACACTAAGAATCCTACTCCCTTCGTGAAATCAG GAAAGGCCTTCTAAAATCTGATAGGTTGGTTTTTCTCTGGATATACTATT 
AAAAGGTTTGCATGAACCCTGTGGGCCTTTGAAAGAGAGAAGGCATACTG 

TTCTATTTTTTAAAACATGAAATTCTATACTCCATTATGATTTATGTTGT 
TTGATGGTCACCAACTTACTGAAGCCTGCAGCTTGCAGGAACCCATCTCA 

TGCATGCTATCTGGTCGGAATATAGCTTTGTAATGAATACATTCGTCTTA 
TCAGAGTAACTGAAAGAGAACACAGTATCCAAAAACAAAAACAACAAAAG 

AAACTGACTTGGCTTTTTCTCCTAAATTAAAAAGACAACTCTGA TCACGTGCTGGGATAAGTTCTTGATAGTGTGAATAGTCAGAAAAAAATGT 

TCTGAAACTTCTTGTCCCAGCTGCGTTATTAACTGTGAATTTCATCATAT 

GGTTGATTAAGTTGCTTTATAAGACTAAATTTTTATAAGATGTGTACATA 

GGAATATGACTTCCCTCTCCTAAGTTAACATAACAGGTATTCCCAAATGT 

GTTGTGAAGTCGACATTCTTGTTCTAATTTATAGTTGTATTGCTCCCTGC 

AATAGCATCTTCTTTCATTTCCCAGTCTCCAGTTTTTCCATTTTGTTTAC 

AGTAGCCAGAGAAATCTATCAAGATGCACACTTGATCACAGCATCCTTCG 

GTAAATCACCATTATCTTCATACTGACAAAGGTCAGTCTTTAAGGACCTT 

TATCAGGTGTCCTCTCTTTAGTTCCCCAACCTATTTCTTACCATCCTTTA 

TCCCCCAGCTAAATAACTTGGAGAATTCCAAGTGCGTCATCCACTGTATT 

AGTCTGTTCTCACATCGCTAACAAAGACATACCTGAGACTGGGGAATTTA 

[ 0148 ] In one embodiment , the anti - ACLY antibody is any 
known anti - ACLY antibodies in the art , or any anti - ACLY 
antibodies that are yet to be discovered . In one embodiment , 
the anti - ACLY antibody is a humanized anti - ACLY antibody 
derived from any known , or yet to be discovered , non 
human anti - ACLY antibody . Anti - ACLY monoclonal anti 
body clones are known in the art , for example , anti - ACLY 
antibody clone OTI3G8 , 4H6L2 , 5F8D11 , and 4D11 . The 
structure , sequences , and functions for these anti - ACLY 
monoclonal antibody clones are known in the art . 
[ 0149 ] In another embodiment , the anti - ACLY antibody or 
antibody reagent binds to an amino acid sequence that 
comprises the sequence of SEQ ID NO : 2 ; or binds to an 
amino acid sequence that comprises a sequence with at least 
80 % , at least 85 % , at least 90 % , at least 95 % , at least 96 % , 
at least 97 % , at least 98 % , at least 99 % or greater sequence 
identity to the sequence of SEQ ID NO : 2. In one embodi 
ment , the anti - ACLY antibody or antibody reagent binds to 
an amino acid sequence that comprises the entire sequence 
of SEQ ID NO : 2. In another embodiment , the antibody or 
antibody reagent binds to an amino acid sequence that 
comprises a fragment of the sequence of SEQ ID NO : 2 , 
wherein the fragment is sufficient to bind its target , e.g. , 
ACLY , and result in the inhibition of ACLY level and / or 
activity . 
[ 0150 ] SEQ ID NO : 2 is an amino acid seauence that 
encodes ACLY . 

TAAAGGAAAGAGGTTTAATGGACTCACAGTTCCGCAGGGCTAGGGAGGCT 

TCACAATCATGGCAGAAGACAAAGCAAGAGCAAAGGGAAGTCTTACATGG 

CAGCAGGCAAGAGAGCTTGTGCAGGGGGAACTCCTGTTTATAAAACCATC 

AGATCTTGGGAGATGTGTTCAATACGATGAGAACAGTGTGGGGGAAACCA 

CCCCCATGATGCCATTATCTCCACTTGTCTCTGTCCTTGACACATGGGAA 

TTATTATAATTCTAGGTGAGATTTGGGTGGGGACACAGAGCCAAACAATA 

TCATCCACCTTCATGTCTCTTTCTCTTTACTCACCTGCTTTCTTGACAAG 

AAATATCTTCATCAGCCCTTCCTTCCTTCCCTCCCTCCCTCCTTTCTTTC 
TTTCTTGCTTGCTTGCTTTTCCTTCCTTTTTCTTCTTTATTTCCTTTGCC 

AATTTGAGAGATTGGCAAGGAGAGTAATGCTGGAATTGGAGACACATATA 

ACTAATACCAGCCAAAATAATTGTGAGCAGAAGTGATATGCCTTCTGAGC 
( SEQ ID NO : 2 ) 

MSAKAISEQTGKELLYKFICTISAIQNRFKYARVTPDTDWARLLQDHPWL 

CAAGGCAGAGAAAAGATTATATGTGATTCTCAGACCTCTTCTCATCCTCA LSONLVVKPDQLIKRRGKLGLVGVNLTLDGVKSWLKPRLGQEATVGKATG 
TTGGCTAAGAAGGGCATAGGTCCCAGATGGAACAGCTATACGTTAATGGG FLKNFLIEPFVPHSQAEEFYVCIYATREGDYVLFHHEGGVDVGDVDAKAQ 

GCCTTCCTCCATTTGGATCCCTAAGTAACTGAAATGGAGCCCCTCTCCAA KLLVGVDEKLNPEDIKKHLLVHAPEDKKEILASFISGLFNFYEDLYFTYL 

CCTGTGATAAAATTGTGCTACAAAGGAGAACTCAATTTTCTTGTGCTAAA EINPLVVIKDGVYVLDLAAKVDATADYICKVKWGDIEFPPPFGREAYPEE 
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- continued the human ACLY gene . In one embodiment , the coding 
sequence of the ACLY gene is the sequence of SEQ ID NO : 
3 . AYIADLDAKSGASLKLTLLNPKGRIWTMVAGGGASVVYSDTICDLGGVNE 

LANYGEYSGAPSEQQTYDYAKTILSLMTREKHPDGKILIIGGSIANFTNV [ 0154 ] SEQ ID NO : 3 is the nucleotide sequence of ACLY , 
e.g. , for isoform 1 . AATFKGIVRAIRDYQGPLKEHEVTIFVRRGGPNYQEGLRVMGEVGKTTGI 

PIHVFGTETHMTAIVGMALGHRPIPNOPPTAAHTANFLLNASGSTSTPAP 
( SEQ ID NO : 3 ) 

SRTASFSESRADEVAPAKKAKPAMPODSVPSPRSLQGKSTTLFSRHTKAI atgtcgg ccaaggcaat 

VWGMQTRAVQGMLDFDYVCSRDEPSVAAMVYPFTGDHKQKFYWGHKEILI 181 ttcagagcag acgggcaaag aactccttta caagttcatc 

PVFKNMADAMRKHPEVDVLINFASLRSAYDSTMETMNYAQIRTIAIIAEG tgtaccacct cagccatcca 

IPEALTRKLIKKADQKGVTIIGPATVGGIKPGCFKI GNTGGMLDNILASK 241 gaatcggttc aagtatgctc gggtcactcc tgacacagac 

LYRPGSVAYVSRSGGMSNELNNIISRTTDGVYEGVAIGGDRYPGSTFMDH tgggcccgct tgctgcagga 

VLRYQDTPGVKMIVVLGEIGGTEEYKI CRGIKEGRLTKPIVCWCIGTCAT 301 ccacccctgg ctgctcagcc agaacttggt agtcaagcca 

MFSSEVQFGHAGACANQASETAVAKNQALKEAGVFVPRSFDELGEIIQSV gaccagctga tcaaacgtcg 

YEDLVANGVIVPAQEVPPPTVPMDYSWARELGLIRKPASFMTSICDERGQ 361 tggaaaactt ggtctcgttg gggtcaacct cactctggat 

ELIYAGMPITEVFKEEMGIGGVLGLLWFQKRLPKYSCOFIEMCLMVTADH ggggtcaagt cctggctgaa 

GPAVSGAHNTIICARAGKDLVSSLTSGLLTIGDRFGGALDAAAKMFSKAF 421 gccacggctg ggacaggaag ccacagttgg caaggccaca 

DSGIIPMEFVNKMKKEGKLIMGIGHRVKSINNPDMRVQILKDYVRCHFPA ggcttcctca agaactttct 

TPLLDYALEVEKITTSKKPNLILNVDGLIGVAFVDMLRNCGSFTREEADE 481 gatcgagccc ttcgtccccc acagtcaggc tgaggagttc 

YIDIGALNGIFVLGRSMGFIGHYLDQKRLKQGLYRHPWDDISYVLPEHMS tatgtctgca tctatgccac 

M 541 ccgagaaggg gactacgtcc tgttccacca cgaggggggt 

gtggacgtgg gtgatgtgga 

601 cgccaaggcc cagaagctgc ttgttggcgt ggatgagaaa 

ctgaatcctg aggacatcaa 

661 aaaacacctg ttggtccacg cccctgaaga caagaaagaa 

attctggcca gttttatctc 

721 cggcctcttc aatttctacg aggacttgta cttcacctac 

ctcgagatca atccccttgt 

781 agtgaccaaa gatggagtct atgtccttga cttggcggcc 

aaggtggacg ccactgccga 

841 ctacatctgc aaagtgaagt ggggtgacat cgagttccct 

ccccccttcg ggcgggaggc 

[ 0151 ] In one embodiment , the agent is an antisense 
oligonucleotide . As used herein , an “ antisense oligonucle 
otide ” refers to a synthesized nucleic acid sequence that is 
complementary to a DNA or mRNA sequence , such as that 
of a microRNA . Antisense oligonucleotides are typically 
designed to block expression of a DNA or RNA target by 
binding to the target and halting expression at the level of 
transcription , translation , or splicing . Antisense oligonucle 
otides of the present invention are complementary nucleic 
acid sequences designed to hybridize under cellular condi 
tions to a gene , e.g. , a lnc - RNA expressed in a macrophage , 
or a protein bound to a lnc - RNA , for example , ACLY . Thus , 
oligonucleotides are chosen that are sufficiently complemen 
tary to the target , i.e. , that hybridize sufficiently well and 
with sufficient specificity in the context of the cellular 
environment , to give the desired effect . 
[ 0152 ] In one embodiment , an antisense oligonucleotide 
that inhibits Inc - FAM164A1 may comprise at least 5 , at least 
10 , at least 20 , at least 30 , at least 40 , at least 50 , at least 60 , 
at least 70 , at least 80 , at least 90 , at least 100 , at least 200 , 
at least 300 , at least 400 , at least 500 , at least 600 , at least 
700 , at least 800 , at least 900 , at least 1000 , at least 2000 , or 
more bases complementary to a portion of the coding 
sequence of the human Inc - FAM164A1 gene . In one 
embodiment , the coding sequence of the Inc - FAM164A1 
gene is the sequence of SEQ ID NO : 1 . 
[ 0153 ] In one embodiment , an antisense oligonucleotide 
that inhibits ACLY may comprise at least 5 , at least 10 , at 
least 20 , at least 30 , at least 40 , at least 50 , at least 60 , at least 
70 , at least 80 , at least 90 , at least 100 , at least 200 , at least 
300 , at least 400 , at least 500 , at least 600 , at least 700 , at 
least 800 , at least 900 , at least 1000 , at least 2000 , or more 
bases complementary to a portion of the coding sequence of 

901 atatccagag gaagcctaca ttgcagacct cgatgccaaa 

agtggggcaa gcctgaagct 

961 gaccttgctg aaccccaaag ggaggatctg gaccatggtg 

gccgggggtg gcgcctctgt 

1021 cgtgtacagc gataccatct gtgatctagg gggtgtcaac 

gagctggcaa actatgggga 

1081 gtactcaggc gcccccagcg agcagcagac ctatgactat 

gccaagacta tcctctccct 
1141 catgacccga gagaagcacc cagatggcaa gatcctcatc 

attggaggca gcatcgcaaa 
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1201 cttcaccaac gtggctgcca cgttcaaggg catcgtgaga 2341 gatttgccgg ggcatcaagg agggccgcct cactaagccc 

gcaattcgag attaccaggg atcgtctgct ggtgcatcgg 

1261 ccccctgaag gagcacgaag tcacaatctt tgtccgaaga 2401 gacgtgtgcc accatgttct cctctgaggt ccagtttggc 
ggtggcccca actatcagga catgctggag cttgtgccaa 

1321 gggcttacgg gtgatgggag aagtcgggaa gaccactggg 2461 ccaggcttct gaaactgcag tagccaagaa ccaggctttg 
atccccatcc atgtctttgg aaggaagcag gagtgtttgt 

1381 cacagagact cacatgacgg ccattgtggg catggccctg 
2521 gccccggagc tttgatgagc ttggagagat catccagtct 

ggccaccggcccatccccaa 
gtatacgaag atctcgtggc 

1441 ccagccaccc acagcggccc acactgcaaa cttcctcctc 
2581 caatggagtc attgtacctg cccaggaggt gccgccccca 

aacgccagcg ggagcacato 
accgtgccca tggactacto 

1501 gacgccagcc cccagcagga cagcatcttt ttctgagtcc 
2641 ctgggccagg gagcttggtt tgatccgcaa acctgcctcg agggccgatg aggtggcgcc 

1561 tgcaaagaag gccaagcctg ccatgccaca agattcagtc ttcatgacca gcatctgcga 

ccaagtccaa gatccctgca 2701 tgagcgagga caggagctca tctacgcggg catgcccato 

1621 aggaaagagc accaccctct tcagccgcca caccaaggcc actgaggtct tcaaggaaga 

attgtgtggg gcatgcagac 2761 gatgggcatt ggcggggtcc tcggcctcct ctggttccag 

1681 ccgggccgtg caaggcatgc tggactttga ctatgtctgc aaaaggttgc ctaagtacto 

tcccgagacg agccctcagt 2821 ttgccagttc attgagatgt gtctgatggt gacagctgat 

1741 ggctgccatg gtctaccctt tcactgggga ccacaagcag cacgggccag ccgtctctgg 
aagttttact gggggcacaa 2881 agcccacaac accatcattt gtgcgcgagc tgggaaagac 

1801 agagatcctg atccctgtct tcaagaacat ggctgatgcc ctggtctcca gcctcacctc 
atgaggaagc atccggaggt 2941 ggggctgctc accatcgggg atcggtttgg gggtgccttg 

1861 agatgtgctc atcaactttg cctctctccg ctctgcctat gatgcagcag ccaagatgtt 

gacagcacca tggagaccat 3001 cagtaaagcc tttgacagtg gcattatccc catggagttt 
1921 gaactatgcc cagatccgga ccatcgccat catagctgaa gtgaacaaga tgaagaagga 

ggcatccctg aggccctcac 
3061 agggaagctg atcatgggca ttggtcaccg agtgaagtcg 

1981 gagaaagctg atcaagaagg cggaccagaa gggagtgacc 
ataaacaacc cagacatgcg 

atcatcggac ctgccactgt 
3121 agtgcagatc ctcaaagatt acgtcaggca gcacttccct 

2041 tggaggcatc aagcctgggt gotttaagat tggcaacaca 
gocactcctc tgctcgatta 

ggtgggatgc tggacaacat 
3181 tgcactggaa gtagagaaga ttaccacctc gaagaagcca 

2101 cctggcctcc aaactgtacc gcccaggcag cgtggcctat 
aatcttatcc tgaatgtaga gtctcacgtt ccggaggcat 

3241 tggtctcatc ggagtcgcat ttgtagacat gottagaaac 2161 gtccaacgag ctcaacaata tcatctctcg gaccacggat 
tgtgggtcct ttactcggga ggcgtctatg agggcgtggc 

2221 cattggtggg gacaggtacc cgggctccac attcatggat 3301 ggaagctgat gaatatattg acattggagc cctcaatggc 

cat tgttac gctatcagga atctttgtgc tgggaaggag 

2281 cactccagga gtcaaaatga ttgtggttct tggagagatt 3361 tatggggttc attggacact atcttgatca gaagaggctg 

gggggcactg aggaatataa aagcaggggc tgtatcgtca 
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3421 tccgtgggat gatatttcat atgttcttcc ggaacacatg 

agcatgtaa 

300 , at least 400 , at least 500 , at least 600 , at least 700 , at 
least 800 , at least 900 , at least 1000 , at least 2000 , or more 
bases complementary to a portion of the coding sequence of 
the human FGL2 gene . In one embodiment , the coding 
sequence of the FGL2 gene is the sequence of SEQ ID NO : 
38 . 
[ 0156 ] SEQ ID NO : 38 is the nucleotide sequence of the 
FGL2 gene ( NM_001014342.2 Homo sapiens filaggrin fam 
ily member 2 ( FLG2 ) , mRNA ) . 

[ 0155 ] In one embodiment , an antisense oligonucleotide 
that inhibits FGL2 may comprise at least 5 , at least 10 , at 
least 20 , at least 30 , at least 40 , at least 50 , at least 60 , at least 
70 , at least 80 , at least 90 , at least 100 , at least 200 , at least 

( SEQ ID NO : 38 ) 
ACCCTGCAAGCTGCATCAGGCTTTATCCTACTTGTTCCTTTGGTGAACCAGGTTCACTTAAACTTGCAAA 

AAGATGACCGACCTCTTGAGAAGTGTTGTCACCGTAATTGATGTTTTCTACAAATACACCAAGCAAGATG 

GGGAGTGTGGCACACTGAGCAAGGGTGAACTAAAGGAACTTCTGGAGAAAGAGCTTCATCCAGTTCTGAA 

GAACCCAGATGATCCAGACACAGTGGATGTCATCATGCATATGCTGGATCGAGATCATGACAGAAGATTG 

GACTTTACTGAGTTTCTTTTGATGATATTCAAGCTGACTATGGCCTGCAACAAGGTCCTCAGCAAAGAAT 

ACTGCAAAGCTTCAGGGTCAAAGAAGCATAGGCGTGGTCACCGACACCAAGAAGAAGAAAGTGAAACAGA 

AGAGGATGAAGAGGATACACCAGGACATAAATCAGGTTACAGACATTCAAGTTGGAGTGAGGGAGAGGAG 

CATGGATATAGTTCTGGGCACTCAAGGGGAACTGTGAAATGTAGACATGGGTCCAACTCCAGGAGGCTAG 

GAAGACAAGGTAATTTATCCAGCTCTGGGAACCAAGAGGGATCTCAGAAAAGATACCACAGGTCCAGCTG 

TGGTCATTCATGGAGTGGTGGCAAAGACAGACATGGTTCCAGCTCTGTAGAACTGAGAGAAAGAATAAAC 

AAGTCACACATTAGCCCTTCTAGGGAATCTGGGGAGGAGTATGAATCTGGATCTGGATCAAACAGTTGGG 

AAAGGAAAGGTCATGGTGGTCTGTCATGTGGATTGGAGACTAGTGGGCATGAATCAAACTCTACTCAGTC 

AAGAATTAGAGAACAAAAGCTTGGGTCTAGCTGTTCAGGTTCAGGAGACAGTGGGAGGCGAAGTCATGCA 

TGTGGTTATAGCAATTCAAGTGGGTGTGGAAGGCCACAAAATGCTTCAAGTTCTTGTCAGTCACATAGAT 

TTGGAGGGCAAGGAAATCAATTTAGCTATATTCAGTCAGGCTGTCAGTCAGGAATTAAGGGAGGACAAGG 

CCATGGCTGTGTCTCAGGAGGTCAGCCCTCTGGATGTGGTCAACCTGAGTCTAACCCCTGTAGTCAGTCC 

TATAGTCAGAGAGGATATGGAGCTAGAGAAAATGGTCAACCACAGAACTGTGGAGGACAATGGAGAACAG 

GCTCAAGTCAGTCCTCTTGCTGTGGACAATATGGGTCTGGAGGTAGCCAGTCTTGTAGTAATGGTCAACA 

TGAATATGGTTCCTGTGGCCGCTTTTCAAACTCTTCTAGTTCAAATGAATTTTCCAAATGTGATCAATAT 

GGGTCTGGTTCAAGTCAGTCTACTAGCTTTGAACAACATGGAACAGGCTTGAGTCATCCTCTGGGTTCG 

AACAACATGTATGTGGCTCAGGTCAAACTTGTGGCCAGCATGAGTCTACATCAAGTCAATCCTTGGGCTA 

TGACCAGCATGGGTCTAGCTCAGGTAAGACATCTGGCTTTGGACAACATGGGTCTGGCTCAGGTCAGTCC 

TCTGGCTTTGGACAATGTGGGTCAGGCTCAGGTCAGTCCTCTGGCTTTGGACAGCATGGGTCTGTCTCAG 

GACAATCCTCTGGTTTTGGACAGCATGGGTCTGTCTCAGGACAATCCTCTGGTTTTGGACAACATGAGTC 

TAGATCACGTCAGTCTAGCTATGGCCAACATGGTTCTGGCTCAAGTCAATCATCTGGCTATGGCCAATAT 

GGGTCTAGAGAGACATCTGGCTTTGGACAACATGGGTTGGGCTCAGGTCAATCCACTGGCTTTGGCCAAT 

ATGGATCGGGCTCAGGTCAGTCCTCTGGCTTTGGACAACATGGGTCTGGCTCAGGACAATCCTCTGGCTT 

TGGACAACATGAGTCTAGATCAGGTCAGTCTAGTTATGGCCAACACAGTTCTGGCTCAAGTCAGTCATCT 

GGCTATGGCCAACATGGGTCTAGACAGACATCTGGCTTTGGACAACATGGGTCAGGCTCAAGTCAATCCA 

CTGGCTTTGGCCAATATGGATCAGGCTCAGGTCAGTCCTCTGGCTTTGGACAACATGTTTCTGGCTCAGG 

ACAATCCTCTGGTTTTGGACAACATGAGTCTAGATCAGGTCATTCTAGCTATGGCCAACATGGTTTTGGC 

TCAAGTCAATCATCTGGCTATGGTCAACATGGGTCAAGTTCAGGACAGACATCTGGATTTGGACAACACG 

AGTTAAGCTCAGGTCAGTCTTCCAGCTTTGGCCAACATGGATCAGGCTCAGGTCAGTCCTCTGGCTTTGG 
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ACAACATGGGTCTGGCTCAGGACAATCCTCTGGCTTTGGACAACATGAGTCTAGATCAGGTCAGTCTAGC 

TATGGCCAACACAGTTCTGGCTCAAGTCAGTCATCTGGCTATGGCCAACATGGGTCTAGACAGACATCTG 

GCTTTGGACAACATGGGTCAGGCTCAAGTCAATCCACTGGCTTTGGCCAATATGGATCAGGCTCAGGTCA 
GTCCGCTGGCTTTGGACAACATGGGTCTGGCTCAGGACAATCCTCTGGCTTTGGACAGCATGAGTCTAGA 

TCACATCAGTCCAGCTATGGCCAACATGGTTCTGGCTCAAGTCAATCATCTGGCTATGGTCAACATGGGT 

CAAGTTCGGGACAGACATCTGGCTTTGGACAACACAGGTCAAGCTCAGGTCAATACTCTGGCTTTGGACA 

ACATGGATCAGGCTCAGGTCAGTCCAGTGGCTTTGGACAACATGGGACTGGCTCAGGACAATACTCTGGT 

TTTGGACAACATGAGTCTAGATCACATCAGTCTAGCTATGGCCAACATGGTTCTGGCTCAAGTCAGTCAT 

CTGGCTATGGTCAACATGGGTCAAGTTCAGGACAGACTTTTGGATTTGGACAACACAGGTCAGGCTCAGG 

TCAATCCTCTGGCTTTGGCCAACATGGATCAGGCTCAGGTCAGTCCTCTGGCTTTGGACAACATGAGTCA 

GGCTCAGGAAAATCCTCTGGCTTTGGACAGCATGAGTCTAGATCAAGTCAGTCTAATTATGGCCAACATG 

GTTCTGGCTCAAGTCAGTCATCTGGCTATGGTCAACATGGGTCTAGTTCAGGACAGACAACTGGCTTTGG 

ACAACACAGGTCAAGCTCAGGCCAATACTCAGGCTTTGGACAACATGGATCAGGCTCAGATCAGTCCTCT 

GGCTTTGGACAACATGGGACTGGTTCAGGACAATCCTCTGGTTTTGGACAATATGAGTCTAGATCACGTC 

AGTCTAGCTATGGCCAACATGGTTCTGGCTCAAGTCAATCATCTGGCTATGGTCAACATGGGTCAAATTC 

AGGACAGACATCTGGATTTGGACAACACAGGCCAGGCTCAGGTCAGTCCTCTGGCTTTGGCCAATATGGA 

TCGGGCTCAGGTCAGTCTTCTGGCTTTGGACAACATGGGTCAGGCACAGGTAAATCCTCTGGCTTTGCAC 

AGCATGAGTACAGATCAGGTCAGTCTAGCTATGGCCAACATGGTACTGGCTCCAGTCAATCATCTGGCTG 

TGGCCAACATGAGTCTGGCTCAGGTCCAACCACAAGTTTTGGACAGCATGTGTCTGGCTCAGACAATTTC 

TCTAGTTCTGGACAACATATATCTGACTCAGGTCAGTCCACTGGATTTGGCCAATATGGTTCAGGCTCAG 

GTCAATCAACTGGCTTGGGCCAGGGTGAATCTCAACAAGTAGAGTCAGGATCCACAGTTCATGGGAGACA 

GGAAACTACTCATGGTCAGACAATAAATACCACTAGACATAGCCAGTCTGGTCAAGGACAATCCACACAG 

ACAGGGTCCAGGGTAACTAGAAGACGAAGATCTAGCCAAAGTGAGAACAGTGACAGTGAAGTGCACTCAA 

AGGTCTCACACAGACATTCAGAACACATTCACACACAAGCTGGATCTCACTACCCAAAGTCAGGATCCAC 

AGTTCGCAGAAGACAAGGAACTACTCATGGACAGAGAGGAGATACCACTAGACATGGCCATTCTGGTCAT 

GGACAGTCTACACAGACAGGTTCCAGAACATCTGGAAGACAGAGATTTAGCCACAGTGATGCCACTGACA 

GTGAAGTGCACTCAGGGGTCTCACATAGACCACACTCACAAGAACAAACTCACAGCCAAGCTGGATCTCA 

ACATGGAGAGTCAGAATCCACAGTTCATGAGAGACATGAAACTACTTATGGACAGACAGGAGAGGCCACT 

GGACATGGCCACTCTGGTCATGGACAGTCCACACAGAGAGGGTCCAGGACAACTGGAAGAAGGGGATCTG 

GCCATAGTGAGTCCAGTGACAGTGAAGTGCACTCAGGGGGCTCACACAGACCACAATCACAAGAACAAAC 

TCATGGCCAAGCCGGATCTCAACATGGAGAGTCAGGATCCACAGTTCATGGGAGACACGGAACTACTCAT 

GGACAGACAGGAGATACCACTAGACATGCCCACTATCATCATGGAAAATCCACACAGAGAGGGTCCAGTA 

CAACTGGAAGAAGGGGATCTGGCCACAGTGAGTCCAGTGACAGTGAAGTGCACTCAGGGGGCTCGCACAC 
ACATTCAGGACACACTCACGGCCAAAGTGGATCTCAACATGGAGAGTCAGAATCCATAATTCATGACAGA 

CACAGAATTACTCATGGACAGACAGGAGATACCACTAGACATTCCTACTCTGGTCATGAACAAACCACAC 

AGACAGGGTCCAGGACAACTGGAAGACAGAGAACTAGCCACAGTGAGTCCACTGACAGTGAAGTGCACTC 

AGGGGGCTCACACAGACCACACTCACGAGAACACACTTACGGCCAAGCCGGATCTCAACATGA AGCCA 

GAATTCACAGTTCATGAGAGACACGGAACTACTCATGGACAGATAGGAGATACCACTGGACATTCCCACT 

CTGGTCATGGACAGTCCACACAGAGAGGGTCCAGGACAACTGGAAGACAGAGATCTAGCCACAGTGAGTC 
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CAGTGACAGTGAAGTGCACTCAGGGGTCTCACACACACATACAGGACACACTCATGGTCAAGCTGGATCT 

CAACATGGACAGTCAGAATCCATAGTTCCTGAGAGACATGGAACTACTCATGGACAGACAGGAGATACCA 

CTAGACATGCCCACTATCATCATGGATTAACCACACAGACAGGGTCCAGGACTACTGGAAGAAGGGGATC 

TGGCCACAGTGAGTACAGTGACAGTGAAGGGTACTCAGGAGTCTCACATACACATTCAGGACACACTCAT 

GGCCAAGCCAGATCTCAACATGGAGAGTCAGAATCCATAGTTCATGAGAGACATGGAACTATACATGGAC 

AGACAGGCGATACCACCAGACATGCCCACTCTGGTCATGGACAGTCCACACAGACAGGGTCCAGGACCAC 

TGGAAGAAGGTCATCTGGCCACAGTGAGTACAGTGACAGTGAAGGGCACTCAGGGTTCTCACAAAGACCA 

CACTCACGAGGACACACTCACGGCCAGGCTGGATCTCAACATGGAGAGTCAGAATCCATAGTTGACGAGA 

GACATGGAACTACTCATGGACAGACAGGAGATACCAGTGGACATTCTCAATCTGGTCATGGACAGTCCAC 

ACAGTCAGGATCCAGTACAACTGGAAGAAGGAGATCTGGCCACAGTGAGTCCAGTGACAGTGAAGTGCAC 

TCAGGGGGCTCACATACACATTCAGGACACACACACAGCCAAGCCAGGTCTCAACATGGAGAGTCAGAAT 

CCACAGTTCACAAGAGACACCAAACTACTCATGGACAGACAGGAGATACCACTGAACATGGCCACCCTAG 

TCATGGACAAACCATACAGACAGGGTCCAGGACAACTGGAAGAAGGGGATCTGGCCACAGTGAGTACAGT 

GACAGTGAAGGGCCCTCAGGGGTCTCACACACACATTCAGGACACACTCACGGTCAAGCTGGATCTCACT 

ATCCAGAGTCAGGATCCTCAGTTCATGAGAGACACGGAACTACTCATGGACAAACAGCAGATACCACTAG 

ACATGGCCACTCTGGTCATGGACAGTCCACACAGAGAGGGTCCAGGACAACTGGAAGAAGGGCATCTGGC 

CACAGTGAGTACAGTGACAGTGAAGGGCACTCAGGGGTCTCACACACACATTCAGGACACGCTCATGGCC 

AAGCCGGATCTCAACATGGAGAGTCAGGATCCTCAGTTCATGAGAGACACGGAACTACTCATGGACAGAC 

AGGAGATACCACTAGACATGCTCACTCTGGTCATGGACAGTCCACACAGAGAGGGTCAAGGACAGCTGGA 

AGAAGGGGATCTGGCCACAGTGAGTCCAGTGACAGTGAAGTGCACTCAGGGGTCTCACACACACATTCAG 

GACACACTTATGGCCAAGCCAGATCTCAACATGGAGAGTCAGGATCTGCCATTCACGGGAGACAGGGAAC 

TATACATGGACAGACAGGAGATACCACTAGACATGGCCAGTCTGGTCATGGACAGTCCACACAGACAGGT 

TCCAGGACAACTGGAAGACAAAGATCTAGTCACAGTGAGTCCAGTGATAGTGAAGTGCACTCAGAGGCCT 

CACCCACACATTCAGGACACACTCACAGCCAAGCCGGATCTCGACATGGACAGTCAGGATCCTCAGGTCA 

TGGGAGACAGGGAACTACTCATGGACAGACAGGAGATACCACTAGACATGCCCACTATGGTTATGGACAA 

TCCACACAGAGAGGGTCCAGGACAACTGGAAGAAGGGGATCTGGCCACAGTGAGTCCAGTGACAGTGAAG 

TGCACTCATGGGGCTCACACACACATTCAGGACACATTCAGGGCCAAGCTGGATCTCAACAAAGACAGCC 

AGGATCCACAGTTCATGGGAGACTGGAAACTACTCATGGACAGACAGGAGATACCACTAGACATGGCCAT 

TCTGGTTATGGACAATCCACACAGACAGGTTCCAGATCTAGTAGAGCAAGTCATTTTCAGTCACATAGTA 

GTGAAAGGCAAAGGCATGGATCAAGTCAGGTTTGGAAACATGGCAGCTATGGACCTGCAGAATATGACTA 

TGGGCACACTGGGTATGGGCCTTCTGGTGGCAGCAGAAAAAGCATCAGTAATTCTCACCTTTCATGGTCA 

ACAGACAGCACTGCAAACAAGCAACTGTCTAGACATTGACAGTTATTTTCTAGTTCTGACCTTATAGTAT 

CCAAAGCAACTAAAAGAACAGGAAGACACAGTTTAAATCATGAACAGTCAATGGTAAGTTATGAACATTC 

AGTTGATTCTCAGTATCAGTCTCGACCTATTATTATAAGAAGTCAGGAATCTAGTCATGGACATTCTATA 

GTAACTCATAAACAGTCAAACAACACCTATGTTCAACCTGGATATAACACAGCCAGAAGGGAGGGATGTA 

CACATAGCCAGTCAAATGACCACCTTGGATTTGGCCATGGACAATCCATATCAGTTCATGGCCATTCAAA 

ATCTAGTTCAATCAGAAAACAGGAATCCCATACTGATAACAAAAAGCATTCAGAAGATTG GAAAGAC 

ACTCATGAGCAATTAGGATCTAGGCATGGGAAGTTAGAGTTCAATACAATAGGTATACATGGATCTAGCC 

AGCAACATTTCGGAGATACAACTTTTCATGGGCAGGTAAGATCCAGCACAGGTTTTGCCAGATAGGTATT 
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-continued 
AAGTCATGGGCCATCAAGAGATGCCTAGGGTCAGTCTGGATTCAGTACCAATGAAAGACAAGTATACAGC 

CATGGCCAATCAAATGATAGTTATGAGTAGTCAAATGACAGCAAAAGTCAAAGATACATTTTCAGTCACT 

TTCTTGACAGCCAAGACCCTGCAGGAATTGAAGAGTATAGGTATAGATATTCATCAAGCAGTGCAACCAT 

ATGCAGTGGGGGAGACAAAGGCAAGAGTCAGAGTCAAGTCTGTCAGGAGGTATCAGAATATACGGTGAGG 

ATGTGGGCAAAAAACAAAGAGGCTCTGAGGCCAGCGGTTACCATACAAAGGAAAGAACAGGCTCTGGTTC 

CTTCTGCTTAGATAGCAACACCCCACTCTATGAATATGTCCAAGAACAAAGGAGTTATTACTTTGAATAA 

GAAGCCAACATAAACTAGCCCAAGATAAGAACTAACCCAGAGAAGAAATGAGACACATACATGAAATTAA 

GGTATTTAACATGATCTCCTCTTTTGGTAGTAAGGGTATATGTCTGTTCTTTCATTTTAACTATAGTTCT 

GTACTATATTACTTTTGTTTGGTGCCAGGTGTTTTTGTAAGGCTCCACATTCATTGAACTCCTTGGTTAG 

AAAATAGTGAATGAGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGATGGG 

TGGATCACGAAGTCAGGAGTTCGAGACCAGCCTGGCCAACATAGTGAAATCCCGTCTCTACTAAAAATAC 

AAAAATTAGCTGGGTGCAGTAGCGGGCACCTGTAATCCTAGCTACTCAGGAGGCTGAGGCAGGAGAATTG 

GTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGAGATCGCACCACTGCACTCCAGCCTGGGTGACTGAG 

CAAGACTCCACCTTGAAAAAAAGAAAAAAGAAAATAGTGAATGGAAGAAAAAGATAAACACCATTTGGG 

GCTATATTCAGAACTATATAATAAAGAGAGATTTGTGTGGTTGGGAATAAAATTAGGTTTTAAAAAAATT 

TCCGAATTTCAAAATTTGGATTTTCCAGATTTTGTTTTAATTAATTATTGACAAACCTATCCAAGGAGCT 

AAATGACGTGGTTTAGGAGCCAAAACGTCTCTAGAAACATTATAACACATCCCATCCTGAACAAAGAATG 

TTGTCATAGTTTCCCACATGAATATTCAGAATATTTGCATCTTTTTGTGTCACTACTGGAATTCTGTACA 

ATTATATTTAAATTTATTGTCATGGCCTTCTGGATATAGGATCCAGAAAATTGTACTTCATAAAAATTGG 

CAATAAACATTTCATCAAGTTAAAAAAAAAAA AAAAAAA AAAAAAAAA 

- continued 
GCCGCAGGACTCTTCCAAGCCCGTCGTTGCTCAGGGACCCGGCCCCGCTC 
CCGGAGTAGGCAGCACACCACCAGCCTCCAGCTCGGCCCCGCCCGCCACT 

9 

CCACCAACCTCGGGGGCCCCGCCAGGGTCCGGGCCAGGCCCGACTCCGAC 

CCCGCCGCCTGCAGTCACCTCGGCCCCTCCCGGGGCGCCGCCACCCACCC 

[ 0157 ] In one embodiment , an antisense oligonucleotide 
that inhibits SFPQ may comprise at least 5 , at least 10 , at 
least 20 , at least 30 , at least 40 , at least 50 , at least 60 , at least 
70 , at least 80 , at least 90 , at least 100 , at least 200 , at least 
300 , at least 400 , at least 500 , at least 600 , at least 700 , at 
least 800 , at least 900 , at least 1000 , at least 2000 , or more 
bases complementary to a portion of the coding sequence of 
the human SFPQ gene . In one embodiment , the coding 
sequence of the SFPQ gene is the sequence of SEQ ID NO : 
39 . 

[ 0158 ] SEQ ID NO : 39 is the nucleotide sequence of the 
SFPQ gene ( mRNA ( cDNA clone MGC : 57191 IMAGE : 
5262885 ) , complete cds ) . 

CGCCAAGCAGCGGGGTCCCTACCACACCTCCTCAGGCCGGAGGCCCGCCG 

CCTCCGCCCGCGGCAGTCCCGGGCCCGGGTCCAGGGCCTAAGCAGGGCCC 

AGGTCCGGGTGGTCCCAAAGGCGGCAAAATGCCTGGCGGGCCGAAGCCAG 

GTGGCGGCCCGGGCCTAAGTACGCCTGGCGGCCACCCCAAGCCGCCGCGT 

CGAGGCGGCGGGGAGCCCCGCGGGGGCCGCCAGCACCACCCGCCCTACCA 

CCAGCAGCATCACCAGGGGCCCCCGCCCGGCGGGCCCGGCGGCCGCAGCG ( SEQ ID NO : 39 ) 
TCTGTGTCATCCGCCATTTTGTGAGAAGCAAGGTGGCCTCCACGTTTCCT 

AGGAGAAGATCTCGGACTCGGAGGGGTTTAAAGCCAATTTGTCTCTCTTG 
GAGCGTCTTCTTCGCTTTTGCCTCGACCGCCCCTTGACCACAGACATGTC 

AGGAGGCCTGGAGAGAAAACTTACACACAGCGATGTCGGTTGTTTGTTGG 
TCGGGATCGGTTCCGGAGTCGTGGCGGTGGCGGTGGTGGCTTCCACAGGC 

GAATCTACCTGCTGATATCACGGAGGATGAATTCAAAAGACTATTTGCTA GTGGAGGAGGCGGCGGCCGCGGCGGCCTCCACGACTTCCGTTCTCCGCCG 
AATATGGAGAACCAGGAGAAGTTTTTATCAACAAAGGCAAAGGATTCGGA CCCGGCATGGGCCTCAATCAGAATCGCGGCCCCATGGGTCCTGGCCCGGG 

CCAGAGCGGCCCTAAGCCTCCGATCCCGCCACCGCCTCCACACCAACAGC TTTATTAAGCTTGAATCTAGAGCTTTGGCTGAAATTGCCAAAGCCGAACT 

AGCAACAGCCACCACCGCAGCAGCCACCGCCGCAGCAGCCGCCACCGCAT GGATGATACACCCATGAGAGGTAGACAGCTTCGAGTTCGCTTTGCCACAC 

CAGCCGCCGCCGCATCCACAGCCGCATCAGCAGCAGCAGCCGCCGCCACC ATGCTGCTGCCCTTTCTGTTCGTAATCTTTCACCTTATGTTTCCAATGAA 
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- continued 
CTGTTGGAAGAAGCCTTTAGCCAATTTGGTCCTATTGAAAGGGCTGTTGT 

AATAGTGGATGATCGTGGAAGATCTACAGGGAAAGGCATTGTTGAATTTG 

CTTCTAAGCCAGCAGCAAGAAAGGCATTTGAACGATGCAGTGAAGGTGTT 

TTCTTACTGACGACAACTCCTCGTCCAGTCATTGTGGAACCACTTGAACA 

ACTAGATGATGAAGATGGTCTTCCTGAAAAACTTGCCCAGAAGAATCCAA 

TGTATCAAAAGGAGAGAGAAACCCCTACTCGTTTTGCCCAGCATGGCACG 

TTTGAGTACGAATATTCTCAGCGATGGAAGTCTTTGGATGAAATGGAAAA 

ACAGCAAAGGGAACAAGTTGAAAAAAACATGAAAGATGCAAAAGACAAAT 

TGGAAAGTGAAATGGAAGATGCCTATCATGAACATCAGGCAAATCTTTTG 

CGCCAAGATCTGATGAGACGACAGGAAGAATTAAGACGCATGGAAGAACT 

TCACAATCAAGAAATGCAGAAACGTAAAGAAATGCAATTGAGGCAAGAGG 

AGGAACGACGTAGAAGAGAGGAAGAGATGATGATTCGTCAACGTGAGATG 

GAAGACCAAATGAGGCGCCAAAGAGAGGAAAGTTACAGCCGAATGGGCTA 

CATGGATCCACGGGAAAGAGACATGCGAATGGGTGGCGGAGGAGCAATGA 

ACATGGGAGATCCCTATGGTTCAGGAGGCCAGAAATTTCCACCTCTAGGA 

GGTGGTGGTGGCATAGGTTATGAAGCTAATCCTGGCGTTCCACCAGCAAC 

CATGAGTGGTTCCATGATGGGAAGTGACATGCGTACTGAGCGCTTTGGGC 

AGGGAGGTGCGGGGCCTGTGGGTGGACAGGGTCCTAGAGGAATGGGGCCT 

GGAACTCCAGCAGGATATGGTAGAGGGAGAGAAGAGTACGAAGGCCCAAA 

CAAAAAACCCCGATTTTAGATGTGATATTTAGGCTTTCATTCCAGTTTGT 

plated . Other vectors for simultaneously delivering nucleic 
acids to both components of the genome editing / fragmen 
tation system ( e.g. , SgRNAs , RNA - guided endonuclease ) 
include lentiviral vectors , such as Epstein Barr , Human 
immunodeficiency virus ( HIV ) , and hepatitis B virus 
( HBV ) . Each of the components of the RNA - guided genome 
editing system ( e.g. , SgRNA and endonuclease ) can be 
delivered in a separate vector as known in the art or as 
described herein . 
[ 0161 ] In one embodiment , the desired target ( e.g. , a 
Inc - RNA expressed in a macrophage , or a protein bound to 
a Inc - RNA , for example , ACLY ) is inhibited by RNA 
inhibition . In one embodiment , the nucleic acid molecule is 
an antisense RNA , an RNA interference ( RNAi ) molecule , 
an RNA decoy molecule , or an RNAaptamer . Inhibitors of 
the expression of a given gene can be an inhibitory nucleic 
acid . In some embodiments of any of the aspects , the 
inhibitory nucleic acid is an inhibitory RNA ( RNA ) . The 
RNAi can be single stranded or double stranded . 
[ 0162 ] The iRNA can be siRNA , shRNA , endogenous 
microRNA ( miRNA ) , or artificial miRNA . In one embodi 
ment , an iRNA as described herein effects inhibition of the 
expression and / or activity of a target , e.g. a Inc - RNA 
expressed in a macrophage , or a protein bound to Inc 
RNA , for example , ACLY . 
[ 0163 ] One skilled in the art would be able to design 
siRNA , shRNA , or miRNA to the desired target , e.g. , a 
Inc - RNA expressed in a macrophage , or ACLY , e.g. , using 
publically available design tools . siRNA , shRNA , or 
miRNA is commonly made using companies such as Dhar 
macon ( Layfayette , Colo . ) or Sigma Aldrich ( St. Louis , 
Mo. ) . 
[ 0164 ] In one embodiment , the siRNA oligo that inhibits 
Inc - FAM164A1 has a sequence of SEQ ID NO : 5 or 7 . 
[ 0165 ] In one embodiment , the siRNA oligo that inhibits 
FLG2 has a sequence of SEQ ID NO : 40-45 . Target site : 
267-292 , Sense : 5 AUGACAGAAGAUUGGAC 
UUUACUGA 3 ' ( SEQ ID NO : 40 ) ; Target site : 267-292 , 
Antisense : 5 ' UCAGUAAAGUCCAAUCUUCUGU 
CAUGA 3 ' ( SEQ ID NO : 41 ) ; Target site 683-708 , Sense 5 ' 
CUGAGAGAAAGAAUAAACAAGUCAC 3 ' ( SEQ ID 
NO : 42 ) ; Target site 683-708 , Antisense 5 ' GUGACUU 
GUUUAUUCUUUCUCUCAGUU 3 ' ( SEQ ID NO : 43 ) ; 
Target site : 837-862 , Sense : 5 ' AGUCAAGAAUUAGA 
GAACAAAAGCT 3 ' ( SEQ ID NO : 44 ) ; Target site : 837 
862 , Antisense : 5 ' AGCUUUUGUUCUCUAAUUC 
UUGACUGA 3 ' ( SEQ ID NO : 45 ) . 
[ 0166 ] In one embodiment , the siRNA oligo that inhibits 
SFPQ has a sequence of SEQ ID NO : 46-51 . Target site : 
1387-1412 , Sense 5 ' GCAGUGAAGGUGUUUUC 
UUACUGAC 3 ' ( SEQ ID NO : 46 ) ; Target site : 1387-1412 , 
Antisense 5 GUCAGUAAGAAAACACCUUCACUG 
CAU 3 ' ( SEQ ID NO : 47 ) ; Target sites : 2289-2314 , Sense : 
5 ' GCAUUUUAGUAAGAAAGCUAUCUTT 3 ' ( SEQ ID 
NO : 48 ) ; Target sites : 2289-2314 , Antisense : 5 
AAAGAUAGCUUUCUUACUAAAAUGCAA 3 ' ( SEQ ID 
NO : 49 ) ; Target site : 1736-1761 , Sense : 5 ' ACGCAUG 
GAAGAACUUCACAAUCAA 3 ' ( SEQ ID NO : 50 ) ; Target 
site : 1736-1761 , Antisense : 5 ' UUGAUUGUGAAGUUC 
UUCCAUGCGUCU 3 ' ( SEQ ID NO : 51 ) . 
[ 0167 ] In some embodiments of any of the aspects , the 
iRNA can be a dsRNA . A dsRNA includes two RNA strands 
that are sufficiently complementary to hybridize to form a 
duplex structure under conditions in which the dsRNA will 

TTTGTTTTTTTGTTTAGATACCAATCTTTTAAATTCTTGCATTTTAGTAA 

GAAAGCTATCTTTTTATGGATGTTAGCAGTTTATTGACCTAATATTTGTA 

AATGGTCTGTTTGGGCAGGTAAAATTATGTAATGCAGTGTTTGGAACAGG 

AGAATTTTTTTTTCCTTTTTATTTCTTTATTTTTTCTTTTTTACTGTATA 

ATGTCCCTCAAGTTTATGGCAGTGTACCTTGTGCCACTGAATTTCCAAAG 

TGTACCAATTTTTTTTTTTTTACTGTGCTTCAAATAAATAGAAAATAGTT 

ATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

????????? AAAAAAAAAA 

[ 0159 ] In one embodiment , the desired target ( e.g. , a 
Inc - RNA expressed in a macrophage , or a protein bound to 
a lnc - RNA , for example , ACLY ) is depleted from the cell's 
genome using any genome editing system including , but not 
limited to , zinc finger nucleases , TALENS , meganucleases , 
and CRISPR / Cas systems . In one embodiment , the genomic 
editing system used to incorporate the nucleic acid encoding 
one or more guide RNAs into the cell's genome is not a 
CRISPR / Cas system ; this can prevent undesirable cell death 
in cells that retain a small amount of Cas enzyme / protein . It 
is also contemplated herein that either the Cas enzyme or the 
sgRNAs are each expressed under the control of a different 
inducible promoter , thereby allowing temporal expression of 
each to prevent such interference . 
[ 0160 ] When a nucleic acid encoding one or more sgR 
NAs and a nucleic acid encoding an RNA - guided endonu 
clease each need to be administered in vivo , the use of an 
adenovirus associated vector ( AAV ) is specifically contem 
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be used . One strand of a dsRNA ( the antisense strand ) 
includes a region of complementarity that is substantially 
complementary , and generally fully complementary , to a 
target sequence . The target sequence can be derived from the 
sequence of an mRNA formed during the expression of the 
target . The other strand ( the sense strand ) includes a region 
that is complementary to the antisense strand , such that the 
two strands hybridize and form a duplex structure when 
combined under suitable conditions . 
[ 0168 ] The RNA of an iRNA can be chemically modified 
to enhance stability or other beneficial characteristics . The 
nucleic acids featured in the invention may be synthesized 
and / or modified by methods well established in the art , such 
as those described in “ Current protocols in nucleic acid 
chemistry , " B eaucage , S. L. et al . ( Edrs . ) , John Wiley & 
Sons , Inc. , New York , N.Y. , USA , which is hereby incor 
porated herein by reference . 
[ 0169 ] In one embodiment , the agent is miRNA that 
inhibits the desired target , e.g. , a Inc - RNA expressed in a 
macrophage , or a protein bound to a Inc - RNA , for example , 
ACLY . MicroRNAs are small non - coding RNAs with an 
average length of 22 nucleotides . These molecules act by 
binding to complementary sequences within mRNA mol 
ecules , usually in the 3 ' untranslated ( 3'UTR ) region , thereby 
promoting target mRNA degradation or inhibited mRNA 
translation . The interaction between microRNA and mRNAS 
is mediated by what is known as the “ seed sequence ” , a 
6-8 - nucleotide region of the microRNA that directs 
sequence - specific binding to the mRNA through imperfect 
Watson - Crick base pairing . More than 900 microRNAs are 
known to be expressed in mammals . Many of these can be 
grouped into families on the basis of their seed sequence , 
thereby identifying a “ cluster ” of similar microRNAs . A 
miRNA can be expressed in a cell , e.g. , as naked DNA . A 
miRNA can be encoded by a nucleic acid that is expressed 
in the cell , e.g. , as naked DNA or can be encoded by a 
nucleic acid that is contained within a vector . 
[ 0170 ] In one embodiment , the agent , e.g. , the miRNA , 
has a sequence corresponding to the sequence of SEQ ID 
NO : 1 ; or comprises the sequence of SEQ ID NO : 1 ; or 
comprises a sequence with at least 80 % , at least 85 % , at least 
90 % , at least 91 % , at least 92 % , at least 93 % , at least 94 % , 
at least 95 % , at least 96 % , at least 97 % , at least 98 % , at least 
99 % , or at least 100 % sequence identity to the sequence of 
SEQ ID NO : 1 , and having the same activity as the sequence 
of SEQ ID NO : 1 ( e.g. , inhibits Inc - FAM164A1 ) . 
[ 0171 ] In one embodiment , the agent , e.g. , the miRNA , 
has a sequence corresponding to the sequence of SEQ ID 
NO : 2 , or comprises the sequence of SEQ ID NO : 2 ; or 
comprises a sequence with at least 80 % , at least 85 % , at least 
90 % , at least 91 % , at least 92 % , at least 93 % , at least 94 % , 
at least 95 % , at least 96 % , at least 97 % , at least 98 % , at least 
99 % , or at least 100 % sequence identity to the sequence of 
SEQ ID NO : 2 , and having the same activity as the sequence 
of SEQ ID NO : 2 ( e.g. , inhibits ACLY ) . 
[ 0172 ] The agent may result in gene silencing of the target 
gene ( e.g. , a Inc - RNA expressed in a macrophage , or a 
protein bound to a lnc - RNA , for example , ACLY ) , such as 
with an RNAi molecule ( e.g. siRNA or miRNA ) . This 
entails a decrease in the mRNA level in a cell for a target by 
at least about 5 % , about 10 % , about 20 % , about 30 % , about 
40 % , about 50 % , about 60 % , about 70 % , about 80 % , about 
90 % , about 95 % , about 99 % , about 100 % of the mRNA 
level found in the cell without the presence of the agent . In 

one preferred embodiment , the mRNA levels are decreased 
by at least about 70 % , about 80 % , about 90 % , about 95 % , 
about 99 % , about 100 % . One skilled in the art will be able 
to readily assess whether the siRNA , shRNA , or miRNA 
effective target e.g. , a Inc - RNA expressed in a macrophage , 
or ACLY , for its downregulation , for example by transfect 
ing the siRNA , shRNA , or miRNA into cells and detecting 
the levels of a gene ( e.g. , a Inc - RNA expressed in a mac 
rophage , or ACLY ) found within the cell via PCR - based 
assays as compared to an appropriate control . As used 
herein , the appropriate control is a cell that is not treated 
with a iRNA or RNAi molelcule , or treated with a non 
targeting iRNA or RNAi molelcule ( e.g. , a control iRNA or 
RNAi molelcule ) . 
[ 0173 ] The agent may be contained in and thus further 
include a vector . Many such vectors useful for transferring 
exogenous genes into target mammalian cells are available . 
The vectors may be episomal , e.g. plasmids , virus - derived 
vectors such cytomegalovirus , adenovirus , etc. , or may be 
integrated into the target cell genome , through homologous 
recombination or random integration , e.g. retrovirus - derived 
vectors such as MMLV , HIV - 1 , ALV , etc. In some embodi 
ments , combinations of retroviruses and an appropriate 
packaging cell line may also find use , where the capsid 
proteins will be functional for infecting the target cells . 
Usually , the cells and virus will be incubated for at least 
about 24 hours in the culture medium . The cells are then 
allowed to grow in the culture medium for short intervals in 
some applications , e.g. 24-73 hours , or for at least two 
weeks , and may be allowed to grow for five weeks or more , 
before analysis . Commonly used retroviral vectors are 
“ defective ” , i.e. unable to produce viral proteins required for 
productive infection . Replication of the vector requires 
growth in the packaging cell line . 
[ 0174 ] The term “ vector ” , as used herein , refers to a 
nucleic acid construct designed for delivery to a host cell or 
for transfer between different host cells . As used herein , a 
vector can be viral or non - viral . The term “ vector ” encom 
passes any genetic element that is capable of replication 
when associated with the proper control elements and that 
can transfer gene sequences to cells . A vector can include , 
but is not limited to , a cloning vector , an expression vector , 
a plasmid , phage , transposon , cosmid , artificial chromo 
some , virus , virion , etc. 
[ 0175 ] As used herein , the term “ expression vector ” refers 
to a vector that directs expression of an RNA or polypeptide 
described herein from nucleic acid sequences contained 
therein linked to transcriptional regulatory sequences on the 
vector . The sequences expressed will often , but not neces 
sarily , be heterologous to the cell . An expression vector may 
comprise additional elements , for example , the expression 
vector may have two replication systems , thus allowing it to 
be maintained in two organisms , for example in human cells 
for expression and in a prokaryotic host for cloning and 
amplification . The term " expression ” refers to the cellular 
processes involved in producing RNA and proteins and as 
appropriate , secreting proteins , including where applicable , 
but not limited to , for example , transcription , transcript 
processing , translation and protein folding , modification and 
processing . “ Expression products ” include RNA transcribed 
from a gene , and polypeptides obtained by translation of 
mRNA transcribed from a gene . The term " gene ” means the 
nucleic acid sequence which is transcribed ( DNA ) to RNA 
in vitro or in vivo when operably linked to appropriate 



US 2020/0237800 A1 Jul . 30 , 2020 
23 

regulatory sequences . The gene may or may not include 
regions preceding and following the coding region , e.g. 5 ' 
untranslated ( 5'UTR ) or “ leader ” sequences and 3 ' UTR or 
“ trailer ” sequences , as well as intervening sequences ( in 
trons ) between individual coding segments ( exons ) . 
[ 0176 ] Integrating vectors have their delivered RNA / DNA 
permanently incorporated into the host cell chromosomes . 
Non - integrating vectors remain episomal which means the 
nucleic acid contained therein is never integrated into the 
host cell chromosomes . Examples of integrating vectors 
include retroviral vectors , lentiviral vectors , hybrid adeno 
viral vectors , and herpes simplex viral vector . 
[ 0177 ] One example of a non - integrative vector is a non 
integrative viral vector . Non - integrative viral vectors elimi 
nate the risks posed by integrative retroviruses , as they do 
not incorporate their genome into the host DNA . One 
example is the Epstein Barr oriP / Nuclear Antigen - 1 
( “ EBNA1 ” ) vector , which is capable of limited self - repli 
cation and known to function in mammalian cells . As 
containing two elements from Epstein - Barr virus , oriP and 
EBNA1 , binding of the EBNA1 protein to the virus replicon 
region ori maintains a relatively long - term episomal pres 
ence of plasmids in mammalian cells . This particular feature 
of the oriP / EBNA1 vector makes it ideal for generation of 
integration - free cells . Another non - integrative viral vector is 
adenoviral vector and the adeno - associated viral ( AAV ) 
vector . 

[ 0178 ] Another non - integrative viral vector is RNA Sen 
dai viral vector , which can produce protein without entering 
the nucleus of an infected cell . The F - deficient Sendai virus 
vector remains in the cytoplasm of infected cells for a few 
passages , but is diluted out quickly and completely lost after 
several passages ( e.g. , 10 passages ) . 
[ 0179 ] Another example of a non - integrative vector is a 
minicircle vector . Minicircle vectors are circularized vectors 
in which the plasmid backbone has been released leaving 
only the eukaryotic promoter and cDNA ( s ) that are to be 
expressed . 
[ 0180 ] As used herein , the term “ viral vector ” refers to a 
nucleic acid vector construct that includes at least one 
element of viral origin and has the capacity to be packaged 
into a viral vector particle . The viral vector can contain a 
nucleic acid encoding a polypeptide as described herein in 
place of non - essential viral genes . The vector and / or particle 
may be utilized for the purpose of transferring nucleic acids 
into cells either in vitro or in vivo . Numerous forms of viral 
vectors are known in the art . 

[ 0181 ] In the various embodiments described herein , it is 
further contemplated that variants ( naturally occurring or 
otherwise ) , alleles , homologs , conservatively modified vari 
ants , and / or conservative substitution variants of any of the 
particular polypeptides described are encompassed . As to 
amino acid sequences , one of ordinary skill will recognize 
that individual substitutions , deletions or additions to a 
nucleic acid , peptide , polypeptide , or protein sequence 
which alters a single amino acid or a small percentage of 
amino acids in the encoded sequence is a “ conservatively 
modified variant ” where the alteration results in the substi 
tution of an amino acid with a chemically similar amino acid 
and retains the desired activity of the polypeptide . Such 
conservatively modified variants are in addition to and do 
not exclude polymorphic variants , interspecies homologs , 
and alleles consistent with the disclosure . 

[ 0182 ] A given amino acid can be replaced by a residue 
having similar physiochemical characteristics , e.g. , substi 
tuting one aliphatic residue for another ( such as lle , Val , Leu , 
or Ala for one another ) , or substitution of one polar residue 
for another ( such as between Lys and Arg ; Glu and Asp ; or 
Gln and Asn ) . Other such conservative substitutions , e.g. , 
substitutions of entire regions having similar hydrophobicity 
characteristics , are well known . Polypeptides comprising 
conservative amino acid substitutions can be tested in any 
one of the assays described herein to confirm that a desired 
activity , e.g. ligand - mediated receptor activity and specific 
ity of a native or reference polypeptide is retained . 
[ 0183 ] Amino acids can be grouped according to similari 
ties in the properties of their side chains ( in A. L. Lehninger , 
in Biochemistry , second ed . , pp . 73-75 , Worth Publishers , 
New York ( 1975 ) ) : ( 1 ) non - polar : Ala ( A ) , Val ( V ) , Leu ( L ) , 
Ile ( I ) , Pro ( P ) , Phe ( F ) , Trp ( W ) , Met ( M ) ; ( 2 ) uncharged 
polar : Gly ( G ) , Ser ( S ) , Thr ( T ) , Cys ( C ) , Tyr ( Y ) , Asn ( N ) , 
Gln ( Q ) ; ( 3 ) acidic : Asp ( D ) , Glu ( E ) ; ( 4 ) basic : Lys ( K ) , Arg 
( R ) , His ( H ) . Alternatively , naturally occurring residues can 
be divided into groups based on common side - chain prop 
erties : ( 1 ) hydrophobic : Norleucine , Met , Ala , Val , Leu , Ile ; 
( 2 ) neutral hydrophilic : Cys , Ser , Thr , Asn , Gln ; ( 3 ) acidic : 
Asp , Glu ; ( 4 ) basic : His , Lys , Arg ; ( 5 ) residues that influence 
chain orientation : Gly , Pro ; ( 6 ) aromatic : Trp , Tyr , Phe . 
Non - conservative substitutions will entail exchanging a 
member of one of these classes for another class . Particular 
conservative substitutions include , for example ; Ala into Gly 
or into Ser ; Arg into Lys ; Asn into Gln or into His ; Asp into 
Glu ; Cys into Ser ; Gln into Asn ; Glu into Asp ; Gly into Ala 
or into Pro ; His into Asn or into Gln ; Ile into Leu or into Val ; 
Leu into Ile or into Val ; Lys into Arg , into Gln or into Glu ; 
Met into Leu , into Tyr or into Ile ; Phe into Met , into Leu or 
into Tyr ; Ser into Thr ; Thr into Ser ; Trp into Tyr ; Tyr into 
Trp ; and / or Phe into Val , into Ile or into Leu . 
[ 0184 ] In some embodiments , a polypeptide described 
herein ( or a nucleic acid encoding such a polypeptide ) can 
be a functional fragment of one of the amino acid sequences 
described herein . As used herein , a “ functional fragment ” is 
a fragment or segment of a peptide which retains at least 
50 % of the wildtype reference polypeptide’s activity accord 
ing to an assay known in the art or described below herein . 
A functional fragment can comprise conservative substitu 
tions of the sequences disclosed herein . 
[ 0185 ] In some embodiments , a polypeptide described 
herein can be a variant of a polypeptide or molecule as 
described herein . In some embodiments , the variant is a 
conservatively modified variant . Conservative substitution 
variants can be obtained by mutations of native nucleotide 
sequences , for example . A “ variant , ” as referred to herein , is 
a polypeptide substantially homologous to a native or ref 
erence polypeptide , but which has an amino acid sequence 
different from that of the native or reference polypeptide 
because of one or a plurality of deletions , insertions or 
substitutions . Variant polypeptide - encoding DNA sequences 
encompass sequences that comprise one or more additions , 
deletions , or substitutions of nucleotides when compared to 
a native or reference DNA sequence , but that encode a 
variant protein or fragment thereof that retains activity of the 
non - variant polypeptide . A wide variety of PCR - based site 
specific mutagenesis approaches are known in the art and 
can be applied by the ordinarily skilled artisan . 
[ 0186 ] A variant amino acid or DNA sequence can be at 
least 80 % , at least 90 % , at least 91 % , at least 92 % , at least 
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93 % , at least 94 % , at least 95 % , at least 96 % , at least 97 % , 
at least 98 % , at least 99 % , identical to a native or reference 
sequence . The degree of homology ( percent identity ) 
between a native and a mutant sequence can be determined , 
for example , by comparing the two sequences using freely 
available computer programs commonly employed for this 
purpose on the world wide web ( e.g. BLASTp or BLASTn 
with default settings ) . 
[ 0187 ] Alterations of the native amino acid sequence can 
be accomplished by any of a number of techniques known 
in the art . Mutations can be introduced , for example , at 
particular loci by synthesizing oligonucleotides containing a 
mutant sequence , flanked by restriction sites permitting 
ligation to fragments of the native sequence . Following 
ligation , the resulting reconstructed sequence encodes an 
analog having the desired amino acid insertion , substitution , 
or deletion . Alternatively , oligonucleotide - directed site - spe 
cific mutagenesis procedures can be employed to provide an 
altered nucleotide sequence having particular codons altered 
according to the substitution , deletion , or insertion required . 
Techniques for making such alterations are well established 
and include , for example , those disclosed by Walder et al . 
( Gene 42 : 133 , 1986 ) ; Bauer et al . ( Gene 37:73 , 1985 ) ; Craik 
( BioTechniques , January 1985 , 12-19 ) ; Smith et al . ( Genetic 
Engineering : Principles and Methods , Plenum Press , 1981 ) ; 
and U.S. Pat . Nos . 4,518,584 and 4,737,462 , which are 
herein incorporated by reference in their entireties . Any 
cysteine residue not involved in maintaining the proper 
conformation of a polypeptide also can be substituted , 
generally with serine , to improve the oxidative stability of 
the molecule and prevent aberrant crosslinking . Conversely , 
cysteine bond ( s ) can be added to a polypeptide to improve 
its stability or facilitate oligomerization . 

an agent that inhibits a target , e.g. , Inc - RNA expressed in a 
macrophage , Inc - FAM164A1 , or a protein bound to a Inc 
RNA , for example , ACLY , as described herein . Subjects 
having an inflammatory disease can be identified by a 
physician using current methods of diagnosing a condition . 
Symptoms and / or complications an inflammatory disease , 
which characterize this disease and aid in diagnosis are well 
known in the art and include but are not limited to , fever , 
fatigue , pain , rashes , vomiting , shortness of breath , gastro 
intestinal discomfort , cardiovascular complications , or an 
increase or drop in blood pressure . Tests that can aid in a 
diagnosis of , e.g. an inflammatory disease , include but are 
not limited example blood tests , non - invasive imaging , 
and / or tissue biopsy . A family history of an inflammatory 
disease will also aid in determining if a subject is likely to 
have the condition or in making a diagnosis of an inflam 
matory disease . 
[ 0195 ] The agents and compositions described herein 
( e.g. , that inhibit a target described herein ) can be admin 
istered to a subject having or diagnosed as having an 
inflammatory disease . In some embodiments , the methods 
described herein comprise administering an effective 
amount of an agent to a subject in order to alleviate at least 
one symptom of the inflammatory disease . As used herein , 
" alleviating at least one symptom of the inflammatory 
disease ” is ameliorating any condition or symptom associ 
ated with the disease ( e.g. , fever , fatigue , pain , rashes , 
vomiting , shortness of breath , etc. ) . As compared with an 
equivalent untreated control , such reduction is by at least 
5 % , 10 % , 20 % , 40 % , 50 % , 60 % , 80 % , 90 % , 95 % , 99 % or 
more as measured by any standard technique . A variety of 
means for administering the agents and compositions 
described herein to subjects are known to those of skill in the 
art . 
[ 0196 ] In one embodiment , the agent is administered 
systemically or locally ( e.g. , to the target organ ) . In one 
embodiment , the agent is administered intravenously . In one 
embodiment , the agent is administered continuously , in 
intervals , or sporadically . The route of administration of the 
agent will be optimized for the type of agent being delivered 
( e.g. , a miRNA , a small molecule , or an RNAi ) , and can be 
determined by a skilled practitioner . 
[ 0197 ] The term “ effective amount ” as used herein refers 
to the amount of an agent or composition thereof described 
herein can be administered to a subject having or diagnosed 
as having an inflammatory disease needed to alleviate at 
least one or more symptom of the disease . The term “ thera 
peutically effective amount " therefore refers to an amount of 
an agent or composition that is sufficient to provide a 
particular anti - inflammatory disease effect when adminis 
tered to a typical subject . An effective amount as used 
herein , in various contexts , would also include an amount of 
an agent sufficient to delay the development of a symptom 
of the disease , alter the course of a symptom of the disease 
( e.g. , slowing the progression of the inflammatory disease ) , 
or reverse a symptom of the disease ( e.g. , correcting or 
halting symptoms of the inflammatory disease ) . Thus , it is 
not generally practicable to specify an exact " effective 
amount ” . However , for any given case , an appropriate 
" effective amount " can be determined by one of ordinary 
skill in the art using only routine experimentation . 
[ 0198 ] In one embodiment , the agent or composition is 
administered continuously ( e.g. , at constant levels over a 
period of time ) . Continuous administration of an agent can 

Pharmaceutical Compositions 
[ 0188 ] One aspect provides a composition comprising any 
of the agents described herein and a pharmaceutically 
acceptable carrier . In one embodiment , the composition 
comprises at least one agent described herein . 
[ 0189 ] In one embodiment , the composition is formulated 
for the treatment or prevention of an inflammatory disease . 
[ 0190 ] In another embodiment , the pharmaceutical com 
position is administered to a subject with an inflammatory 
disease in need thereof , whereby the pharmaceutical com 
position decreases at least one symptom of the disease by 
50 % . 
[ 0191 ] In one embodiment , the pharmaceutical composi 
tion is administered to a subject at risk of having an 
inflammatory disease . 
[ 0192 ] The pharmaceutical composition can further com 
prise a lipid vehicle . Exemplary lipid vehicles include , but 
are not limited to , liposomes , micelles , exosomes , lipid 
emulsions , and lipid - drug complex . 
[ 0193 ] In one embodiment , the composition further com 
prises a particle or polymer - based vehicle . Exemplary par 
ticle or polymer - based vehicles include , but are not limited 
to , nanoparticles , microparticles , polymer microspheres , or 
polymer - drug conjugates . 
Administration 

[ 0194 ] In some embodiments , the methods described 
herein relate to treating a subject having or diagnosed as 
having an inflammatory disease comprising administering 
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be achieved , e.g. , by epidermal patches , continuous release 
formulations , or on - body injectors . 
[ 0199 ] In one embodiment , the agent or composition is 
administered in intervals ( e.g. , at various levels over a given 
period of time ) . 
[ 0200 ] Effective amounts , toxicity , and therapeutic effi 
cacy can be evaluated by standard pharmaceutical proce 
dures in cell cultures or experimental animals . The dosage 
can vary depending upon the dosage form employed and the 
route of administration utilized . The dose ratio between 
toxic and therapeutic effects is the therapeutic index and can 
be expressed as the ratio LD50 / ED50 . Compositions and 
methods that exhibit large therapeutic indices are preferred . 
A therapeutically effective dose can be estimated initially 
from cell culture assays . Also , a dose can be formulated in 
animal models to achieve a circulating plasma concentration 
range that includes the IC50 ( i.e. , the concentration of the 
agent , which achieves a half - maximal inhibition of symp 
toms ) as determined in cell culture , or in an appropriate 
animal model . Levels in plasma can be measured , for example , by high performance liquid chromatography . The 
effects of any particular dosage can be monitored by a 
suitable bioassay , e.g. , measuring neurological function , or 
blood work , among others . The dosage can be determined by 
a physician and adjusted , as necessary , to suit observed 
effects of the treatment . 

Dosage 
[ 0201 ] “ Unit dosage form ” as the term is used herein 
refers to a dosage for suitable one administration . By way of 
example a unit dosage form can be an amount of therapeutic 
disposed in a delivery device , e.g. , a syringe or intravenous 
drip bag . In one embodiment , a unit dosage form is admin 
istered in a single administration . In another , embodiment 
more than one - unit dosage form can be administered simul 
taneously . 
[ 0202 ] The dosage of the agent as described herein can be 
determined by a physician and adjusted , as necessary , to suit 
observed effects of the treatment . With respect to duration 
and frequency of treatment , it is typical for skilled clinicians 
to monitor subjects in order to determine when the treatment 
is providing therapeutic benefit , and to determine whether to 
administer further cells , discontinue treatment , resume treat 
ment , or make other alterations to the treatment regimen . 
The dosage should not be so large as to cause adverse side 
effects , such as cytokine release syndrome . Generally , the 
dosage will vary with the age , condition , and sex of the 
patient and can be determined by one of skill in the art . The 
dosage can also be adjusted by the individual physician in 
the event of any complication . 

other reasons . In some embodiments , the delivery of one 
treatment is still occurring when the delivery of the second 
begins , so that there is overlap in terms of administration . 
This is sometimes referred to herein as " simultaneous " or 
" concurrent delivery . ” In other embodiments , the delivery of 
one treatment ends before the delivery of the other treatment 
begins . In some embodiments of either case , the treatment is 
more effective because of combined administration . For 
example , the second treatment is more effective , e.g. , an 
equivalent effect is seen with less of the second treatment , or 
the second treatment reduces symptoms to a greater extent , 
than would be seen if the second treatment were adminis 
tered in the absence of the first treatment , or the analogous 
situation is seen with the first treatment . In some embodi 
ments , delivery is such that the reduction in a symptom , or 
other parameter related to the disorder is greater than what 
would be observed with one treatment delivered in the 
absence of the other . The effect of the two treatments can be 
partially additive , wholly additive , or greater than additive . 
The delivery can be such that an effect of the first treatment 
delivered is still detectable when the second is delivered . 
The agents described herein and the at least one additional 
therapy can be administered simultaneously , in the same or 
in separate compositions , or sequentially . For sequential 
administration , the agent described herein can be adminis 
tered first , and the additional agent can be administered 
second , or the order of administration can be reversed . The 
agent and / or other therapeutic agents , procedures or modali 
ties can be administered during periods of active disorder , or 
during a period of remission or less active disease . The agent 
can be administered before another treatment , concurrently 
with the treatment , post - treatment , or during remission of 
the disorder . 

[ 0204 ] Therapeutics currently used to treat an inflamma 
tory disease include but are not limited to non - steroidal 
anti - inflammatory drugs ( e.g. acetaminophen , aspririn , ibu 
profen , naproxen ) , tolmetin , ketorolac , diclofenac , enolic 
acids ( e.g. piroxicam , meloxicam , nubumetone ) , pyrazolon 
derivatives ( e.g. phenylbutazone ) , cyclooxygenase - 2 selec 
tive inhibitors ( e.g. rofecoxib , parecoxib , celecoxib , lumari 
coxib , etoricoxib ) , apazone , gold , steroids ( e.g. cortisone , 
prednisolone , methylprednisolone ) , disease - modifying anti 
rheumatic drugs ( e.g. anti - TNFa , anti - cyclic citrullinated 
peptide ) . Inflammatory diseases can further be a result of 
microbial or viral infections . Therapeutics to treat infectious 
diseases include antivirals ( e.g. lopinavir , indinavir , nelfi 
navir , amprenavir , ritonavir , elvitegravir , dolutegravir , mara 
viro , enfuviritide , pleconaril , amantadine , rimantadine ) , 
antimicrobial agents ( penicillin , ampicillin , amoxicillin , cip 
rofloxacin , levofloxacin , vancomycin , cycloserine , bacitra 
cin , gentamycin , cefotetan , cefprozil ) , and anti - fungals ( e.g. 
nystatin , amphotericin B ) . 
[ 0205 ] It is contemplated that the methods described 
herein can be applied to immunotherapies for the treatment 
of cancer as the same drugs are often used for the treatment 
of autoimmune diseases ( e.g. rheumatoid arthritis or organ transplants ) . Exemplary therapeutics used to treat cancer 
include , but are not limited to , immunotherapies such as 
dendritic cell vaccines , cell therapies , antibodies , interfer 
ons , or classical chemotherapeutic agent such as methotrex 
ate , cyclophosphamide , 5 - azacytadine , azathioprine , trime 
trexate , leucovorin , vinblastine , bleomycin , doxorubicin , 
daunorunbicin , bortezomib , 5 - fluorouracil , mitomycin , cis 

Combinatorial Therapy 
[ 0203 ] In one embodiment , the agent or compositions 
described herein is used as a monotherapy . In one embodi 
ment , the agents described herein can be used in combina 
tion with other known agents and therapies for an inflam 
matory disease . Administered “ in combination , ” as used 
herein , means that two ( or more ) different treatments are 
delivered to the subject during the course of the subject's 
affliction with the disorder , e.g. , the two or more treatments 
are delivered after the subject has been diagnosed with the 
disorder ( an inflammatory disease ) and before the disorder 
has been cured or eliminated or treatment has ceased for 
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platin , temozolamide , melphalen , ifosfamide , thiotepa , 
busulfan , carmustine , carboplatin , and any other chemo 
therapeutic known in the art . 
[ 0206 ] When administered in combination , the agent or 
composition and the additional agent ( e.g. , second or third 
agent ) , or all , can be administered in an amount or dose that 
is higher , lower or the same as the amount or dosage of each 
agent used individually , e.g. , as a monotherapy . In certain 
embodiments , the administered amount or dosage of the 
agent , the additional agent ( e.g. , second or third agent ) , or 
all , is lower ( e.g. , at least 20 % , at least 30 % , at least 40 % , 
or at least 50 % ) than the amount or dosage of each agent 
used individually . In other embodiments , the amount or 
dosage of agent , the additional agent ( e.g. , second or third 
agent ) , or all , that results in a desired effect ( e.g. , treatment 
of an inflammatory disease ) is lower ( e.g. , at least 20 % , at 
least 30 % , at least 40 % , or at least 50 % lower ) than the 
amount or dosage of each agent individually required to 
achieve the same therapeutic effect . 

control of diseases or conditions . ( Kim , Cherng - ju , Con 
trolled Release Dosage Form Design , 2 ( Technomic Pub 
lishing , Lancaster , Pa .: 2000 ) ) . Controlled - release formula 
tions can be used to control a compound of formula ( I ) ' s 
onset of action , duration of action , plasma levels within the 
therapeutic window , and peak blood levels . In particular , 
controlled- or extended - release dosage forms or formula 
tions can be used to ensure that the maximum effectiveness 
of an agent is achieved while minimizing potential adverse 
effects and safety concerns , which can occur both from 
under - dosing a drug ( i.e. , going below the minimum thera 
peutic levels ) as well as exceeding the toxicity level for the 
drug . 
[ 0210 ] A variety of known controlled- or extended - release 
dosage forms , formulations , and devices can be adapted for 
use with any agent described herein . Examples include , but 
are not limited to , those described in U.S. Pat . Nos .: 3,845 , 
770 ; 3,916,899 ; 3,536,809 ; 3,598,123 ; 4,008,719 ; 5674,533 ; 
5,059,595 ; 5,591 , 767 ; 5,120,548 ; 5,073,543 ; 5,639,476 ; 
5,354,556 ; 5,733,566 ; and 6,365,185 , each of which is 
incorporated herein by reference in their entireties . These 
dosage forms can be used to provide slow or controlled 
release of one or more active ingredients using , for example , 
hydroxypropylmethyl cellulose , other polymer matrices , 
gels , permeable membranes , osmotic systems ( such as 
OROS® ( Alza Corporation , Mountain View , Calif . USA ) ) , 
multilayer coatings , microparticles , liposomes , or micro 
spheres or a combination thereof to provide the desired 
release profile in varying proportions . Additionally , ion 
exchange materials can be used to prepare immobilized , 
adsorbed salt forms of the disclosed compounds and thus 
effect controlled delivery of the drug . Examples of specific 
anion exchangers include , but are not limited to , DUO 
LITE® 568 and DUOLITE? AP143 ( Rohm & Haas , 
Spring House , Pa . USA ) . 

Parenteral Dosage Forms 
[ 0207 ] Parenteral dosage forms of an agents described 
herein can be administered to a subject by various routes , 
including , but not limited to , subcutaneous , intravenous 
( including bolus injection ) , intramuscular , and intraarterial . 
Since administration of parenteral dosage forms typically 
bypasses the patient's natural defenses against contami 
nants , parenteral dosage forms are preferably sterile or 
capable of being sterilized prior to administration to a 
patient . Examples of parenteral dosage forms include , but 
are not limited to , solutions ready for injection , dry products 
ready to be dissolved or suspended in a pharmaceutically 
acceptable vehicle for injection , suspensions ready for injec 
tion , controlled - release parenteral dosage forms , and emul 
sions . 
[ 0208 ] Suitable vehicles that can be used to provide par 
enteral dosage forms of the disclosure are well known to 
those skilled in the art . Examples include , without limita 
tion : sterile water ; water for injection USP ; saline solution ; 
glucose solution ; aqueous vehicles such as but not limited to , 
sodium chloride injection , Ringer's injection , dextrose 
Injection , dextrose and sodium chloride injection , and lac 
tated Ringer's injection ; water - miscible vehicles such as , but 
not limited to , ethyl alcohol , polyethylene glycol , and pro 
pylene glycol ; and non - aqueous vehicles such as , but not 
limited to , corn oil , cottonseed oil , peanut oil , sesame oil , 
ethyl oleate , isopropyl myristate , and benzyl benzoate . 

Controlled and Delay Dosage Forms 

Efficacy 
[ 0211 ] The efficacy of an agents described herein , e.g. , for 
the treatment of an inflammatory disease , can be determined 
by the sk ed practitioner . However , a treatment is consid 
ered " effective treatment , " as the term is used herein , if one 
or more of the signs or symptoms of the inflammatory 
disease are altered in a beneficial manner , other clinically 
accepted symptoms are improved , or even ameliorated , or a 
desired response is induced e.g. , by at least 10 % following 
treatment according to the methods described herein . Effi 
cacy can be assessed , for example , by measuring a marker , 
indicator , symptom , and / or the incidence of a condition 
treated according to the methods described herein or any 
other measurable parameter appropriate , e.g. , fever , fatigue , 
pain , shortness of breath , etc. Efficacy can also be measured 
by a failure of an individual to worsen as assessed by 
hospitalization , or need for medical interventions ( i.e. , pro 
gression of the symptoms ) . Methods of measuring these 
indicators are known to those of skill in the art and / or are 
described herein . 
[ 0212 ] Efficacy can be assessed in animal models of a 
condition described herein , for example , a mouse model or 
an appropriate animal model of an inflammatory disease , for 
example , endotoxemia , as the case may be . When using an 
experimental animal model , efficacy of treatment is evi 
denced when a statistically significant change in a marker is 
observed , e.g. , macrophage activation , temperature , blood 
cell count , tumor size , or tumor mass . 

[ 0209 ] In some embodiments of the aspects described 
herein , an agent or composition is administered to a subject 
by controlled- or delayed - release means . Ideally , the use of 
an optimally designed controlled - release preparation in 
medical treatment is characterized by a minimum of drug 
substance being employed to cure or control the condition in 
a minimum amount of time . Advantages of controlled 
release formulations include : 1 ) extended activity of the 
drug ; 2 ) reduced dosage frequency ; 3 ) increased patient 
compliance ; 4 ) usage of less total drug ; 5 ) reduction in local 
or systemic side effects ; 6 ) minimization of drug accumu 
lation ; 7 ) reduction in blood level fluctuations ; 8 ) improve 
ment in efficacy of treatment ; 9 ) reduction of potentiation or 
loss of drug activity ; and 10 ) improvement in speed of 
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[ 0213 ] The present invention can be defined in any of the 
following numbered paragraphs : 

[ 0214 ] 1. A method of treating an inflammatory condi 
tion in a subject , comprising : administering a modula 
tion agent to inhibit the expression of Inc - FAM164A1 . 

[ 0215 ] 2. The method of paragraph 1 , wherein the 
modulation agent of expression of Inc - FAM164A1 is a 
nucleic acid molecule , small molecule , protein , poly 
saccharide , or antibody . 

[ 0216 ] 3. The method of any preceding paragraph , 
wherein the nucleic acid molecule is an antisense RNA , 
an RNA interference ( RNAi ) molecule , an RNA decoy 
molecule , or an RNAaptamer . 

[ 0217 ] 4. The method of any preceding paragraph , 
wherein the RNAi molecule is wherein the RNAi 
molecule is an siRNA molecule , an esiRNA molecule , 
an shRNA molecule , or a miRNA molecule . 

[ 0218 ] 5. The method of any preceding paragraph , 
wherein the protein is a peptide , polypeptide , or gly 
cosylated protein . 

[ 0219 ] 6. The method of any preceding paragraph , 
wherein the inflammatory condition is characterized by 
activation of immune cells . 

[ 0220 ] 7. The method of any preceding paragraph , 
wherein the activation of immune cells is acute or 
chronic . 

[ 0221 ] 8. The method of any preceding paragraph , 
wherein immune cells include macrophages , T cells , 
dendritic cells , B cells , or neutrophils . 

[ 0222 ] 9. The method of any preceding paragraph , 
wherein the activation of immune cells is macrophage 
activation . 

[ 0223 ] 10. The method of any preceding paragraph , 
wherein the macrophage activation is characterized by 
uncontrolled macrophage activation and sustained 
inflammation . 

[ 0224 ] 11. The method of any preceding paragraph , 
wherein the inflammatory condition includes athero 
sclerotic vascular disease , heart valve disease , heart 
failure , autoimmune disease , osteoporosis , ectopic cal 
cification , brain damage after stroke , obesity , fatty liver 
disease , diabetes , Gaucher's disease , sepsis , kidney 
dysfunction , kidney failure , and cancer . 

[ 0225 ] 12. The method of any preceding paragraph , 
wherein the atherosclerotic vascular disease is coronary 
artery disease , stent restenosis , carotid metabolic dis 
ease , stroke , acute myocardial infarction , heart failure , 
peripheral arterial disease , limb ischemia , vein graft 
failure , AV fistula failure . 

[ 0226 ] 13. The method of any preceding paragraph , 
wherein the heart valve disease is aortic or mitral valve 
disease . 

[ 0227 ] 14. The method of any preceding paragraph , 
wherein the inflammatory condition arises in artificial 
or tissue engineered tissues . 

[ 0228 ] 17. The method of any preceding paragraph , 
wherein the tissues are organs . 

[ 0229 ] 18. The method of any preceding paragraph , 
wherein the tissues are blood vessels or valves . 

[ 0230 ] 19. A method of modulating immune activation 
in cells , comprising administering to cells an effective 
amount of a modulation agent of expression of Inc 
FAM164A1 in the cell . 

[ 0231 ] 20. The method of any preceding paragraph , 
wherein the effective amount of a modulation agent 
inhibits the expression of Inc - FAM164A1 . 

[ 0232 ] 21. The method of any preceding paragraph , 
wherein the modulation agent of expression of Inc 
FAM164A1 is a nucleic acid molecule , small molecule , 
protein , polysaccharide , or antibody . 

[ 0233 ] 22. The method of any preceding paragraph , 
wherein the nucleic acid molecule is an antisense RNA , 
an RNA interference ( RNAi ) molecule , a decoy mol 
ecule , or an RNAaptamer . 

[ 0234 ] 23. The method of any preceding paragraph , 
wherein the RNAi molecule is wherein the RNAi 
molecule is an siRNA molecule , an esiRNA molecule , 
an shRNA molecule , or a miRNA molecule . 

[ 0235 ] 24. The method of any preceding paragraph , 
wherein the protein is a peptide , polypeptide , or gly 
cosylated protein . 

[ 0236 ] 25. The method of any preceding paragraph , 
wherein the protein modulation agent is ATP - citrate 
synthase ( ACLY ) , filaggrin - 2 ( FLG2 ) , or splicing fac 
tor , proline- and glutamine - rich ( SFPQ ) . 

[ 0237 ] 26. The method of any preceding paragraph , 
wherein the protein modulating agent interacts with 
Inc - FAM164A1 as an interacting partner to enhance the 
activity of Inc - FAM164A1 . 

[ 0238 ] 27. The method of any preceding paragraph , 
wherein the immune activation in cells is acute or 
chronic . 

[ 0239 ] 28. The method of any preceding paragraph , 
wherein cells include macrophages , T cells , dendritic 
cells , B cells , or neutrophils . 

[ 0240 ] 29. The method of any preceding paragraph , 
wherein the macrophages are activated macrophages . 

[ 0241 ] 30. The method of any preceding paragraph , 
wherein modulating immune activation in cells com 
prises a cell in a subject having an inflammatory 
condition . 

[ 0242 ] 31. The method of any preceding paragraph , 
wherein the inflammatory condition includes athero 
sclerotic vascular disease , heart valve disease , heart 
failure , autoimmune disease , osteoporosis , ectopic cal 
cification , brain damage after stroke , obesity , fatty liver 
disease , diabetes , Gaucher's disease , sepsis , kidney 
dysfunction , kidney failure , and cancer . 

[ 0243 ] 32. The method of any preceding paragraph , 
wherein the atherosclerotic vascular disease is coronary 
artery disease , stent restenosis , carotid metabolic dis 
ease , stroke , acute myocardial infarction , heart failure , 
peripheral arterial disease , limb ischemia , vein graft 
failure , AV fistula failure . 

[ 0244 ] 33. The method of any preceding paragraph , 
wherein the heart valve disease is aortic or mitral valve 
disease . 

[ 0245 ] 34. The method of any preceding paragraph , 
wherein the inflammatory condition arises in artificial 
or tissue engineered tissues . 

[ 0246 ] 35. The method of any preceding paragraph , 
wherein the tissues are organs . 

[ 0247 ] 36. The method of any preceding paragraph , 
wherein the tissues are blood vessels or valves . 

[ 0248 ] 37. A pharmaceutical composition comprising a 
modulation agent to inhibit the expression of Inc 
FAM164A1 . 
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561023.5 ; AC10980.2 ; P2RX7 ; LOC440896 ; D63785 ; 
RP11-58A12.2 ; RP11-79H23.3 ( lnc - FAM164A1 ) ; and 
RP13-452N2.1 . 

[ 0267 ] 3. A method of treating or preventing an inflam 
matory disease in a subject , the method comprising : 
administering to a subject an effective amount of an 
agent that inhibits Inc - FAM164A1 . 

[ 0268 ] 4. The method of any preceding paragraph , 
wherein the inflammatory disease is selected from the 
group consisting of : endotoxemia , atherosclerotic vas 
cular disease , coronary artery disease , peripheral arteru 
disease , in - stent restenosis , vein graft disease , arterio 
venous fistula disease , vascular calcification , heart 
valve disease , heart failure , autoimmune disease , osteo 
porosis , ectopic calcification , brain damage after 
stroke , obesity , fatty liver disease , diabetes , Gaucher's 
disease , sepsis , kidney dysfunction , kidney failure , and 
cancer . 

[ 0249 ] 38. The composition of any preceding para 
graph , wherein the modulation agent of expression of 
Inc - FAM164A1 is a nucleic acid molecule , small mol 
ecule , protein , polysaccharide , or antibody . 

[ 0250 ) 39. The composition of any preceding para 
graph , wherein the nucleic acid molecule is an anti 
sense RNA , an RNA interference ( RNAi ) molecule , a 
decoy molecule , or an RNAaptamer . 

[ 0251 ] 40. The composition of any preceding para 
graph , wherein the RNAi molecule is wherein the 
RNAi molecule is an siRNA molecule , an esiRNA 
molecule , an shRNA molecule , or a miRNA molecule . 

[ 0252 ] 41. The method of any preceding paragraph , 
wherein the protein is a peptide , polypeptide , or gly 
cosylated protein . 

10253 ] 42. The method of any preceding paragraph , 
wherein the protein modulation agent is ATP - citrate 
synthase ( ACLY ) , filaggrin - 2 ( FLG2 ) , or splicing fac 
tor , proline- and glutamine - rich ( SFPQ ) . 

[ 0254 ] 43. The composition of any preceding para 
graph , wherein the protein modulating agent interacts 
with Inc - FAM164A1 as an interacting partner to 
enhance the activity of Inc - FAM164A1 . 

[ 0255 ] 44. The composition of any preceding para 
graph , wherein the modulating agent is in a pharma 
ceutically acceptable formulation . 

[ 0256 ] 45. The composition of any preceding para 
graph , wherein the modulation agent is administered to 
a subject having an inflammatory condition 

[ 0257 ] 46. The method of any preceding paragraph , 
wherein the inflammatory condition includes athero 
sclerotic vascular disease , heart valve disease , heart 
failure , autoimmune disease , osteoporosis , ectopic cal 
cification , brain damage after stroke , obesity , fatty liver 
disease , diabetes , Gaucher's disease , sepsis , kidney 
dysfunction , kidney failure , and cancer . 

[ 0258 ] 47. The method of any preceding paragraph , 
wherein the atherosclerotic vascular disease is coronary 
artery disease , stent restenosis , carotid metabolic dis 
ease , stroke , acute myocardial infarction , heart failure , 
peripheral arterial disease , limb ischemia , vein graft 
failure , AV fistula failure . 

[ 0259 ] MGH 24231 draft paragraphs 
[ 0260 ] 48. The method of any preceding paragraph , 
wherein the heart valve disease is aortic or mitral valve 
disease . 

[ 0261 ] 49. The method of any preceding paragraph , 
wherein the inflammatory condition arises in artificial 
or tissue engineered tissues . 

[ 0262 ] 50. The method of any preceding paragraph , 
wherein the tissues are organs . 

[ 0263 ] 51. The method of any preceding paragraph , 
wherein the tissues are blood vessels or valves . 

[ 0264 ] The present invention can be further defined in any 
of the following numbered paragraphs : 

[ 0265 ] 1. A method of treating or preventing an inflam 
matory disease in a subject , the method comprising : 
administering to a subject an effective amount of an 
agent that inhibits a long noncoding RNA ( Inc - RNA ) 
expressed in a macrophage . 

[ 0266 ] 2. The method of paragraph 1 , wherein the 
Inc - RNA is selected from the group consisting of : 
AL078621.3 ; RP11-536K7.5 ; RP11-143M1.3 ; RP11 

[ 0269 ] 5. The method of any preceding paragraph , 
wherein the heart valve disease is aortic valve disease 
or mitral valve disease . 

[ 0270 ] 6. The method of any preceding paragraph , 
wherein the inflammatory disease occurs in response to 
a tissue or cell transplantation . 

[ 0271 ] 7. The method of any preceding paragraph , 
wherein the inflammatory disease is acute or chronic . 

[ 0272 ] 8. The method of any preceding paragraph , 
wherein the agent is selected from the group consisting 
of : a small molecule , an antibody , a peptide , a genome 
editing system , an antisense oligonucleotide , and an 
RNA interference ( RNAi ) , an antisense RNA , an RNA 
decoy molecule , an RNAaptamer , and an inhibitory 
polypeptide . 

[ 0273 ] 9. The method of any preceding paragraph , 
wherein the RNAi is microRNA , an siRNA , or a 
shRNA 

[ 0274 ] 10. The method of any preceding paragraph , 
wherein the agent is a vector that encodes the agent . 

[ 0275 ] 11. The method of any preceding paragraph , 
wherein the vector is non - integrative or integrative . 

[ 0276 ] 12. The method of any preceding paragraph , 
wherein the non - integrative vector is selected from the 
group consisting of an EBNA1 vector , a minicircle 
vector , a non - integrative adenovirus , a non - integrative 
RNA , and a Sendai virus . 

[ 0277 ] 13. The method of any preceding paragraph , 
wherein the vector is an episomal vector . 

[ 0278 ] 14. The method of any preceding paragraph , 
wherein the vector is a lentiviral vector . 

[ 0279 ] 15. The method of any preceding paragraph , 
wherein the Inc - RNA is inhibited in a target cell . 

[ 0280 ] 16. The method of any preceding paragraph , 
wherein Inc - FAM164A1 is inhibited in a target cell . 

[ 0281 ] 17. The method of any preceding paragraph , 
wherein the target cell is a mammalian cell . 

[ 0282 ] 18. The method of any preceding paragraph , 
wherein the target cell is a macrophage , T cell , den 
dritic cells , B cell , natural killer cell , or neutrophil . 

[ 0283 ] 19. The method of any preceding paragraph , 
wherein the macrophage is an activated macrophage . 

[ 0284 ] 20. The method of any preceding paragraph , 
wherein the subject is a mammal . 

[ 0285 ] 21. The method of any preceding paragraph , 
wherein the subject is a human . 
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[ 0286 ] 22. The method of any preceding paragraph , 
wherein inhibiting is reducing the level and / or activity . 

[ 0287 ] 23. The method of any preceding paragraph , 
wherein the effective amount of the agent reduces the 
level of Inc - RNA by at least 50 % , at least 60 % , at least 
70 % , at least 80 % , at least 90 % , or more as compared 
to an appropriate control . 

[ 0288 ] 24. The method of any preceding paragraph , 
wherein the effective amount of the agent reduces the 
activity of Inc - RNA by at least 50 % , at least 60 % , at 
least 70 % , at least 80 % , at least 90 % , or more as 
compared to an appropriate control . 

[ 0289 ] 25. The method of any preceding paragraph , 
wherein the effective amount of the agent reduces the 
level of Inc - FAM164A1 by at least 50 % , at least 60 % , 
at least 70 % , at least 80 % , at least 90 % , or more as 
compared to an appropriate control . 

[ 0290 ] 26. The method of any preceding paragraph , 
wherein the effective amount of the agent reduces the 
expression of Inc - FAM164A1 by at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , or more 
as compared to an appropriate control . 

[ 0291 ] 27. The method of any preceding paragraph , 
wherein the subject has previously been diagnosised 
with having an inflammatory disease . 

[ 0292 ] 28. The method of any preceding paragraph , 
wherein the subject has not previously been diagnosed 
with having an inflammatory disease . 

[ 0293 ] 29. The method of any preceding paragraph , 
wherein the subject exhibits at least one risk factor of 
developing an inflammatory disease . 

[ 0294 ] 30. The method of any preceding paragraph , 
further comprising , prior to adminisitering , diagnosing 
a subject as having an inflammatory disease . 

[ 0295 ] 31. The method of any preceding paragraph , 
further comprising , prior to administering , receiving 
the results of an assay that diagnoses a patient as having 
an inflammatory disease . 

[ 0296 ] 32. The method of any preceding paragraph , 
wherein the agent decreases expression of CCL2 and 
IL - 6 in a plasma cell and / or a peritoneal cell . 

[ 0297 ] 33. The method of any preceding paragraph , 
wherein the agent decreases NFkB signaling . 

[ 0298 ] 34. A method of treating or preventing an 
inflammatory disease in a subject , the method compris 
ing : administering to a subject an effective amount of 
an agent that inhibits a protein bound to a Inc - RNA . 

[ 0299 ] 35. The method of any preceding paragraph , 
wherein the protein bound to the Inc - RNA is selected 
from the group consisting of : ATP - citrate synthase 
( ACLY ) ; Filaggrin - 2 ( Fig2 ) ; and Splicing factor , pro 
line - and - glutamine - rich ( SFPQ ) . 

[ 0300 ] 36. The method of any preceding paragraph , 
wherein the protein bound to the lnc - RNA is ACLY . 

[ 0301 ] 37. The method of any of any preceding para 
graph , wherein the agent decreases the expression of 
CCL2 and TNF - a in the subject . 

[ 0302 ] 38. The method of any of any preceding para 
graph , wherein inhibiting reduces the level or activity 
of the protein . 

[ 0303 ] 39. The method of any of any preceding para 
graph , wherein inhibiting reduces the binding of the 
protein to the Inc - RNA . 

[ 0304 ] 40. The method of any preceding paragraph , 
wherein the Inc - RNA is lnc - FAM164A1 . 

[ 0305 ] 41. The method of any preceding paragraph , 
wherein the effective amount of the agent reduces the 
level of the protein by at least 50 % , at least 60 % , at 
least 70 % , at least 80 % , at least 90 % , or more as 
compared to an appropriate control . 

10306 ] 42. The method of any preceding paragraph , 
wherein the effective amount of the agent reduces the 
activity of the protein by at least 50 % , at least 60 % , at 
least 70 % , at least 80 % , at least 90 % , or more as 
compared to an appropriate control . 

[ 0307 ] 43. The method of any preceding paragraph , 
wherein the effective amount of the agent reduces the 
binding of the protein to the Inc - RNA by at least 50 % , 
at least 60 % , at least 70 % , at least 80 % , at least 90 % , 
or more as compared to an appropriate control . 

[ 0308 ] 44. À method of treating an inflammatory dis 
ease in a subject , the method comprising : 
[ 0309 ] a . receiving results of an assay that measures 

a level of a Inc - RNA expressed in a macrophage in 
a biological sample ; 

[ 0310 ] b . comparing the level of the Inc - RNA to a 
reference level ; 

[ 0311 ] c . identifying a subject as having an inflam 
matory disease if the level of the Inc - RNA is 
increased as compared to the reference level ; and 

[ 0312 ] d . administering to the subject having an 
inflammatory disease an agent that inhibits the Inc 
RNA , or a composition comprising an agent that 
inhibits the Inc - RNA . 

[ 0313 ] 45. A method of treating an inflammatory dis 
ease in a subject , the method comprising : 
[ 0314 ] a . measuring a level of a Inc - RNA expressed 

in a macrophage in a biological sample ; 
[ 0315 ] b . comparing the level of the Inc - RNA to a 

reference level ; 
[ 0316 ] c . identifying a subject as having an inflam 
matory disease if the level of the Inc - RNA is 
increased as compared to the reference level ; and 

[ 0317 ] d . administering to the subject having an 
inflammatory disease an agent that inhibits the Inc 
RNA , or a composition comprising an agent that 
inhibits the lnc - RNA . 

[ 0318 ] 46. The method of any preceding paragraph , 
wherein the Inc - RNA is selected from the group con 
sisting of : AL078621.3 ; RP11-536K7.5 ; RP11-143M1 . 
3 ; RP11-561023.5 ; AC10980.2 ; P2RX7 ; LOC440896 ; 
D63785 ; RP11-58A12.2 ; RP11-79H23.3 ( Inc 
FAM164A1 ) ; and RP13-452N2.1 . 

[ 0319 ] 47. The method of any preceding paragraph , 
wherein the Inc - RNA is lnc - FAM164A1 . 

[ 0320 ] 48. The method of any preceding paragraph , 
further comprising , prior to step a ) , obtaining a bio 
logical sample from the subject . 

[ 0321 ] 49. A pharmaceutical composition comprising 
an agent that inhibits a Inc - RNA expressed in a mac 
rophage and a pharmaceutically acceptable carrier . 

[ 0322 ] 50. A pharmaceutical composition comprising 
an agent that inhibits Inc - FAM164A1 and a pharma 
ceutically acceptable carrier . 

[ 0323 ] 51. A pharmaceutical composition comprising 
an agent that inhibits a protein bound to a Inc - RNA and 
a pharmaceutically acceptable carrier . 
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[ 0324 ] 52. The pharmaceutical composition of any pre 
ceding paragraph , wherein the protein bound to the 
Inc - RNA is selected from the group consisting of : 
ATP - citrate synthase ( ACLY ) ; Filaggrin - 2 ( Fig2 ) ; and 
Splicing factor , proline - and - glutamine - rich ( SFPQ ) . 

[ 0325 ] 53. The pharmaceutical composition of any pre 
ceding paragraph , wherein the agent is selected from 
the group consisting of : small molecule , an antibody , a 
peptide , a genome editing system , an antisense oligo 
nucleotide , and an RNA interference ( RNAi ) , an anti 
sense RNA , an RNA decoy molecule , an RNAaptamer , 
or an inhibitory polypeptide . 

[ 0326 ] 54. The pharmaceutical composition of any pre 
ceding paragraph , wherein the RNAi is microRNA , an 
siRNA , or a shRNA . 

[ 0327 ] 55. A method of identifying a subject having 
sepsis , the method comprising : 
[ 0328 ] a . measuring a level of a Inc - FAM164A1 in a 

biological sample ; 
[ 0329 ] b . comparing the level of the Inc - FAM164A1 

to a reference level ; 
[ 0330 ] c . identifying a subject as having sepsis if the 

level of the Inc - RNA is increased as compared to the 
reference level ; and 

[ 0331 ] d . administering to the subject having sepsis a 
therapeutic to treat sepsis . 

[ 0332 ] 56. The method of any preceding paragraph , 
further comprising , prior to step ( a ) , obtaining a bio 
logical sample from the subject . 

[ 0333 ) 57. The method of any preceding paragraph , 
wherein the biological sample is a blood sample . 

1517 

EXAMPLES 

macrophages can be skewed into a pro - inflammatory phe 
notype using bacterial LPS or IFN - y or an anti - inflammatory 
phenotype induced by IL - 4 or IL - 13 . LPS recognizes Toll 
like receptor 4 ( TLR4 ) and activates macrophages . LPS 
induced signaling triggers the phosphorylation and ubiq 
uitin - dependent degradation of IKB proteins , resulting in the 
translocation of NF - kB dimers ( e.g. p65 / p50 ) from cyto 
plasm to nucleus and the production of pro - inflammatory 
mediators ( e.g. IL - 1B , IL - 6 , TNF - a ) . 
[ 0337 ] Although human and murine macrophages express 
thousands of Inc - RNAs , limited numbers of Inc - RNAs have 
been characterized in modulating the activation of macro 
phages . Only several Inc - RNAs have conserved expres 
sion in both human and mouse macrophages . It was first 
reported that ligation of pattern recognition receptors ( e.g. 
TLRs ) increases the expression of long intergenic noncoding 
RNA ( lincRNA ) -Cox2 , located proximally to the PG - en 
doperoxide synthase 2 ( Ptgs2 / Cox2 ) .s LincRNA - Cox2 
plays dual roles in modulating the expression of immune 
response genes in murine bone marrow - derived macro 
phages , which are mediated by its interaction with hetero 
geneous nuclear ribonucleoprotein ( hnRNP ) AB and A2 / B1 , 
modulation of Mi - 2 / NuRD - mediated epigenetic histone 
modifications as well as SWI / SNF - associated chromatin 
remodeling In addition , several other mouse Inc - RNAS 
have been identified as modulators of inflammatory gene 
expression in macrophages and in mouse models of diabe 
tes , atherosclerosis and endotoxemia . 18-21,25 Discovered in 
the human macrophage - like cell line THP - 1 , Inc - RNA 
THRIL ( Linc1992 ) specifically interacts with hnRNP - L and 
regulates the transcription of TNF - a cytokine induced by 
TLR2 agonist ( Pam3CSK4 ) . 22 Two recent reports demon 
strated the increased expression of a late - response Inc - RNA 
TCONS 00019715 and Inc - MacORIS in human primary 
macrophages elicited by LPS and IFN - y , which regulate 
macrophage polarization and IFN - y / JAK2 / STAT1 signaling 
pathway . 
[ 0338 ] To identify intergenic Inc - RNAs that regulate mac 
rophage activation in inflammatory diseases , Inc - RNA 
microarray analysis of human PBMC - derived macrophages 
activated by LPS for 3 hours was performed . Unbiased 
bioinformatic analysis selected 11 Inc - RNAs that signifi 
cantly increased by LPS stimulation . Intergenic Inc - RNA 
FAM164A1-1 ( Inc - FAM164A1 ) that locates close to the 
protein coding gene FAM164A ( family with sequence simi 
larity 164 , member A ) was selected for validation studies of 
the systems approach described herein . Mechanistic studies 
revealed that human Inc - FAM164A1 enhances the expres 
sion of pro - inflammatory molecules in part through NF - kB 
signaling in LPS - activated macrophages . 
[ 0339 ] Methods and Materials 
[ 0340 ] Reagents . Lymphocyte separation medium ( LSM ) 
was obtained from MP Biomedicals . Ultrapure LPS ( tirl 
smlps , from S. minnesota R595 ) was obtained from Invi 
VoGen . Bayl1-7082 was obtained from Sigma - Aldrich . 
Antibodies used in western blots were as follows : mouse 
monoclonal antibodies against ß - actin ( Novus Biologicals , 
NB600-501 ) and lamin A / C ( Active motif , 39288 ) , rabbit 
antibodies against p65 ( Santa Cruz Biotechnology , sc - 372 ) , 
against IKB - a ( Cell Signaling , 9242 ) , against ACLY ( Ab 
cam , ab40793 ) and against hn RNP A1 ( ThermoFisher Sci 
entific , PAS - 19431 ) . PGL4.32 [ luc2P / NF - kB - RE / Hygro ] 
Vector was purchase from Promega ( E8491 ) and Dual - Glo 
Luciferase Assay System was from VWR ( PAE2920 ) . Lipo 
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Example 1 

[ 0334 ] Introduction 
[ 0335 ] Long noncoding RNAs ( Inc - RNAs , > 200nt ) , non 
protein coding transcripts known as the “ dark matter ” of the 
genome , play unsuspected roles in numerous biological 
processes and human diseases including embryonal devel 
opment , tumor growth , metastasis , cardiometabolic disor 
ders , and inflammation . Based on the location to their 
neighboring protein - coding genes , Inc - RNAs are classified 
as antisense , intronic , divergent and intergenic Inc - RNAs . " 
Although relatively less evolutionary conservation than pro 
tein coding genes , intergenic Inc - RNAs can regulate gene 
transcription in a tissue - specific , cell type - specific , or dis 
ease - stage - dependent manner . Several Inc - RNAs have 
been characterized as important regulators among the dif 
ferentiation of immune cells , such as erythroid cells , T - lym 
phocytes , dendritic cells and monocytes / macrophages . 
ENREF 5 Their biological function in immunity , however , 
remains largely undetermined . 
[ 0336 ] Macrophages are large phagocytes and a key player 
in innate immunity . Due to their ability to engulf pathogens , 
lipids , apoptotic cells , damaged tissue and to interplay with 
other immune cells , macrophages play an essential role in 
host defense and also contribute to the pathogenesis of 
various inflammatory diseases . Macrophages are remark 
ably plastic and can switch phenotype depending on the 
cellular stimulus in the tissue microenvironment . Alterna 
tively , the balance of macrophage subpopulations may shift 
in response to molecular cues , determining the inflammatory 
state of normal or pathological tissues . 10-13 In vitro , cultured 

6-9 
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fectamine® 3000 Reagent ( L3000015 ) was from Life Tech 
nologies . Pierce RIPA Buffer ( PI - 89900 ) , Pierce IP Lysis 
Buffer ( 87787 ) , PierceTM RNA 3 ' End Desthiobiotinylation 
Kit , PierceTM Magnetic RNA - Protein Pull - Down Kit , and 
Halt Combined Protease and Phosphatase Inhibitor Cock 
tails ( PI - 78441 ) were from Thermo Fisher Scientific . 
[ 0341 ] Cell cultures . THP - 1 cells . The human monocytic 
leukemia cell line ( THP - 1 ) was purchased from ATCC 
( TIB - 202 ) and cultured with Roswell Park Memorial Insti 
tute ( RPMI ) 1640 medium supplemented with 10 % FBS , 
penicillin / streptomycin in cell culture incubator at 37 ° C. 
( 5 % CO2 ) . THP - 1 cells were plated in 12 - well plates at 
1.0x10 ' per well and differentiated into macrophage - like 
cells by the addition of 100 ng / mL of PMA ( Sigma - Aldrich 
P8139 ) for 48 hours . 
[ 0342 ] Human primary macrophages derived from periph 
eral blood mononuclear cells ( PBMC ) . PBMCs were iso 
lated from blood buffy coat ( Research Blood Components , 
Brighton , MA ) using lymphocyte separation medium ( LSM ) 
as described previously.30 PBMCs ( 5x10 cells / well ) were 
plated in 6 - well culture plates and maintained in RPMI - 1640 
supplemented with 5 % human serum and penicillin / strep 
tomycin at 37 ° C ( 5 % CO2 ) for 7-10 days before use . 
[ 0343 ] Mouse peritoneal macrophages . Peritoneal macro 
phages were harvested 4 days after intraperitoneal injection 
of 2.5 ml of 4 % Brewer thioglycollate medium ( BD Diag 
nostic Systems , Sparks , Md . ) into C57BL / 6J mice ( 8-10 
weeks old , male , Jackson Laboratory ) . 1x100 cells were 
cultured on 12 - well plates ( Corning ) with RPMI 1640 
medium supplemented with 10 % FBS and antibiotics ( peni 
cillin , streptomycin and amphotericin B ) . Non - adherent 
cells were washed with PBS after 1 hour culture . 
[ 0344 ] Silencing of Inc - FAM164A1 by antisense and si 
RNA oligonucleotides on human PBMC - derived macro 
phages . Lnc - FAM164A1 RNA silencing was performed on 
human PBMC - derived macrophagesas using SilenceMag 
( BOCA Scientific , Boca Raton , Fla . ) at final concentration 
of 50-100 nM.32 36-48 hours after transfection , macro 
phages were stimulated by 10 ng / mL LPS for 2-6 hours 
before collection of ma phages and cell culture medium . 
Anti - sense LNATM long RNA GepmeR oligonucleotides 
target Inc - FAM164A1 ( Sequence 5 - GGTAAGAAATAG 
GTTG - 3 ' ( SEQ ID NO : 52 ) ) and nonspecific negative control 
oligonucleotides ( Sequence 5 ' - AACACGTCTATACGC - 3 ' 
( SEQ ID NO : 53 ) ) were designed by Exiqon A / S ( Vedbaek , 
Denmark ) . Si - RNA Oligonucleotides targeting Inc 
FAM164A1 and luciferase control siRNA oligos were 
designed by Axolabs ( Kulmback , Germany ) . Their 
sequences and chemical modifications are as follows ( A , G , 
U , C : RNA nucleotide ; a , g , u , c : 2 - O - methyl - nucleotide , s : 
Phosphorothioate , dT : desoxy - T residue ) : Luciferase control 
siRNA ( XD - 00194 ) : Sense strand : 5 ' - cuuAcGcuGAGUAc 
uucGADTsdT - 3 ' ( SEQ ID NO : 54 ) ; Antisense strand : 5 ' - UC 
GAAGUACUCAGCGUAAGDTsdT - 3 ' ( SEQ ID NO : 4 ) . Lnc 
FAM164A1 specific siRNA oligo # 5 ( XD - 05325 ) : 
5 ' - ucAccAuuAucuucAuAcudTsdT - 3 ' ( SEQ ID NO : 5 ) Anti 
sense strand : 5 ' - AGUAUGAAGAUAAUGGUGADTsdT - 3 ' 
( SEQ ID NO : 6 ) . Lnc - FAM164A1 specific siRNA oligo # 8 
( XD - 05328 ) : 5 ' - uguGcuAAAAuAcuGAGAudTsdT - 3 ' ( SEQ 
ID NO : 7 ) ; Antisense strand : 5 ' - AUCUCAGUAUUUUAG 
cAcAdTsdT - 3 ' ( SEQ ID NO : 8 ) . Additional oligos used to 
inhibit Inc - FAM164A1 are shown in FIG . 18 . 
[ 0345 ] RNA extraction and RT - PCR . Total RNA were 
extracted using an Illustra RNAspin Mini kit ( GE Health 

care , Piscataway , N.J. ) and the genomic DNA was removed 
by on - column DNase I digestion at RT for 15 minutes . 
cDNAs were synthesized using a high capacity cDNA 
reverse transcription kit ( Applied Biosystems , Carlsbad , 
Calif . ) . Real - time PCR was performed on a 7900HT fast 
real - time PCR system ( Applied Biosystems ) . Taqman probe 
and primers for Inc - FAM164A1 were designed by Integrated 
DNA Technologies and listed as follows : Probe : 5 ' - / 56 
FAM / ATGG CCTCA / ZEN / GTTAGGACTGCTTGG / 31AB 
kFQ / -3 ' ( SEQ ID NO : 9 ) ; Primer1 : 5 ' - GATGGGTGC 
TGGGAGTATAAG - 3 ' ( SEQ ID NO : 10 ) ; Primer2 : 
5 ' - CCGCTCTCTTTCTCTCTGTTAG - 3 ' ( SEQ ID NO : 11 ) . 
Other Taqman probes for IL - 1B , IL - 6 , IL - 10 , CCL2 , TNF - a , 
and GAPDH was purchased from Life Technologies . Rela 
tive expression of each gene was normalized by GAPDH . 
[ 0346 ] In Situ Hybridization using RNAscope . 
[ 0347 ] Lnc - FAM164A1 RNA in situ was detected using 
RNAscope 2.5 Red Chromogenic assay ( Advanced Cell 
Diagnostics , Inc. , Catalog 322360 ) according to the manu 
facturer's manual . The 20ZZ probe named Hs - Inc 
FAM164A - 1 ( Catalog 475881 ) was designed to detect the 
412-1623 of Inc - FAM164A - 1 : 1 . Briefly , human PBMC 
derived macrophages were cultured on Millicell EZ slide 
( Millipore ) . After the stimulation with 10 ng / mL of LPS for 
certain hours , macrophage monolayers were fixed by 10 % 
Neutral Buffered Formalin for 30 min at RT , and then treated 
with hydrogen peroxide and Protease III before performing 
the RNAscope assay . After RNAscope staining , macro 
phages were stained with mouse anti - human CD68 ( clone 
PG - MI , DAKO ) at 4 degree overnight and FITC - labelled 
goat anti - mouse IgG at RT for 1 hour . Slides were added 
mounting medium with DAPI ( VECTASHIELD ) ( Vector 
Laboratory , Burlingame , Calif . , USA ) before placing cov 
erslips . Slides were examined using the confocal microscope 
Al ( Nikon ) and the images were processed with Elements 
3.20 software ( Nikon ) . 
[ 0348 ] ELISA . Duoset ELISA kits ( R & D systems , Min 
neapolis , Minn . ) were used to detect the levels of cytokines 
( human and mouse CCL2 , IL - 6 , TNF - a ) in culture medium 
from macrophages or mouse plasma . 
[ 0349 ] Lnc - FAM164A1 RNA pulldown assay . Lnc 
FAM164A1 sense and antisense RNA were in vitro tran 
scribed with T7 RNA polymerase ( Invitrogen ) and purified 
by RNA Clean & ConcentratorTM - 5 ( Zymo Research ) . RNA 
( 10 pg ) was labeled with biotin at 3 ' - terminus using PierceTM 
RNA 3 ' End Desthiobiotinylation Kit . The THP - 1 differen 
tiated macrophage lysates were prepared using Pierce IP 
Lysis Buffer supplemented with Anti - RNase and Protease / 
Phosphatase Inhibitor Cocktail . RNA pulldown was per 
formed by using the PierceTM Magnetic RNA - Protein Pull 
Down Kit . Streptavidin Magnetic Beads were first prepared 
according to manufacturer's instructions and then immedi 
ately subjected to the capture of biotin - labeled RNA in RNA 
capture buffer for 30 minutes at RT with agitation . The 
RNA - captured beads were incubated with 200 pg cell 
lysates diluted in Protein - RNA Binding Buffer for 1 hour at 
4 ° C. with rotation . The RNA - binding protein complexes 
were washed three times with washing buffer and then eluted 
by D - biotin Elution Buffer at 37 ° C. for 30 minutes . The 
eluted protein complexes were denatured , reduced , and 
separated with 7.5 % Mini - PROTEAN TGXTM Precast Pro 
tein Gels ( Bio - Rad ) with a running of 25 % of gel length . 
After the Bio - Safe Coomassie Stain ( Bio - Rad ) , the gel 
contained stained proteins were collected , washed , alkylated 
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[ 0354 ] Mass spectrometric data analysis . All MS / MS data 
were queried against the human UniProt database ( down 
loaded on August 01 , 2014 ) using the HT - SEQUEST search 
algorithm , via the Proteome Discoverer ( PD ) Package ( ver 
sion 2.1 , Thermo Scientific ) . Methionine oxidation was set 
as a variable modification and carbamidomethylation of 
cysteine residues was set as a fixed modification . Peptides 
were filtered based on a 1 % FDR . Peptides assigned by 
Proteome Discoverer to a given protein group ( Master 
Protein ) , and not present in any other protein group , were 
considered as unique and used for quantification . A mini 
mum of two unique peptides were included . Quantification 
was done using the area - under - the - curve ( AUC ) of up to the 
top three most abundant peptides per protein . 
[ 0355 ] Network analysis . To quantify the disease associa 
tions of the Inc - FAM164A1 interacting candidate proteins , 
ACLY , FLG2 and SFPQ , the average shortest network 
distance between their modules and disease - related proteins 
were measured , where network distance is defined as the 
non - Euclidean distance measured in terms of the number of 
edges between two nodes . ACLY , FLG2 and SFPQ modules 
are defined as the subgraphs consisting of the respective 
candidate protein and its first neighbors , i.e. direct interac 
tion partners , in the interactome . The average shortest dis 
tance D of a candidate module to disease genes is measured 
by calculating the shortest distance between each candidate 
module gene s and all genes t of a disease and then averaging 
over all candidate module module genes s such that 

1 
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and digested with trypsin at 37 ° C. overnight for MS 
analysis . The eluted proteins were denatured and reduced in 
SDS - sample buffer ( Boston Bioproducts ) and used for west 
ern blots . 
[ 0350 ] Mass Spectrometry.The RNA pulldown samples 
were analyzed with the high resolution / accuracy Orbitrap 
Fusion Lumos mass spectrometer fronted with an EASY 
spray source , and coupled to an Easy - nLC1000 HPLC pump 
( Thermo Scientific ) . The peptides were separated using a 
dual column set - up : an Acclaim PepMap RSLC C18 trap 
column , 75 umx20 mm ; and an EASY spray LC heated ( 45 ° 
C. ) column , 75 umx250 mm . The gradient was run at 300 
nL / min from 5-21 % solvent B ( acetonitrile / 0.1 % formic 
acid ) for 50 minutes , 21-30 % Solvent B for 10 minutes , 
followed by five minutes of 95 % solvent B. Solvent A was 
0.1 % formic acid . The instrument was set at 120 K resolu 
tion , and the top N precursor ions in 3 seconds cycle time 
( within a scan range of 375-1500 m / z ) were subjected to 
collision induced dissociation ( collision energy 30 % ) for 
peptide sequencing ( MS / MS ) . 
[ 0351 ] Western blot . Macrophages whole cell lysate were 
prepared using RIPA buffer containing protease inhibitor 
( Roche ) . Total protein was separated by 4-20 % Mini - PRO 
TEAN® TGXTM Precast Gel and transferred using the iBlot 
Western blotting system ( Life Technologies ) . Primary anti 
bodies against IKB - a , p65 , ACLY , LaminA / C and B - actin 
were used . Protein expression was detected using Pierce 
ECL Western Blotting substrate reagent ( Thermo Fisher Sci 
entific ) and ImageQuant LAS 4000 ( GE Healthcare ) . 
[ 0352 ] Recombinant adenoviruses and trasnfectoin on 
macrophages . Lnc - FAM164A1 cDNA was isolated from 
human PBMC - derived macrophages was amplified by PCR 
and then cloned into the pcDNA3.1 vector . Lnc - FAM164A1 
oligonucleotides were first amplified from pcDNA3.1- Inc 
FAM164A1 , sub - cloned into the pENTR11 entry vector , and 
then transferred to the pAd - CMV - V5 adenoviral vector 
through LR recombination using Gateway LR Clonase II 
Enzyme Mix to generate pAd / CMV / Inc - FAM164A1 ( Ad 
Inc - FAM164A1 ) ( Life Technologies , Grand Island , N.Y. , 
USA ) . PAD / CMV / V5 - GW / lacZ was used as control vector . 

Adenovirus was amplified by transfection of Paci - di 
gested vector in HEK293A cells with subsequent purifica 
tion using Fast Trap Adenovirus Purification and Concen 
tration ( EMD Millipore ) and dialysis in 10 mM Tris ( pH 7.4 ) 
buffer with 10 % ( v / v ) glycerol , and storage at -70 ° C. Viral 
titer was determined by plaque assay on 293 cells using 
Adeno - XTM rapid titer kit ( Clontech , Mountain View , 
Calif . , USA ) and expressed as infectious units ( ifu ) . For the 
in vitro cultured primary macrophages and THP - 1 - differen 
tiated cells , both Ad - lacZ and Ad - Inc - FAM164A1 virus 
were added into the cells at 1000 ifu / macrophages and 
incubated for 48 hours . After a medium change , macro 
phages were stimulated with 10 ng / mL LPS for 0-3 hours 
before extraction of protein and mRNA for western blot and 
RT - PCR , respectively . 
[ 0353 ] NF - KB - luciferase reporter assay . HEK - 293 cells 
were plated in 24 - well plates ( 0.5x10 / well ) . On the next 
day , cells were co - transfected of PGL4.32 vector [ luc2p / 
NF - kB - RE / Hygro ] ( Promega , E8491 ) with either 
pcDNA3.1 empty vector or pcDNA3.1 - Inc - FAM164A1 
using Lipofectamine 3000. 24 hours later , the cells were 
stimulated 10 ng / mL LPS for another 6h . Firefly luciferase 
activity was measured using Dual - Glo luciferase assay kit 
( Promega ) . 
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where dst is the shortest distance between s and t and S and 
T are the sets of genes in the ACLY , FLG2 and SFPQ first 
neighbors modules and disease genes , respectively . To com 
pare the average shortest distance value to random expec 
tation , the average shortest distance of the same number of 
randomly selected genes to disease genes was calculated for 
N = 250 realizations . To control for degree ( i.e. , the number 
of connections of a gene ) , the random selection was done in 
a degree - preserving manner where all genes were binned 
according to their degree and random genes were selected 
uniformly at random from their corresponding degree bin . 
Empirical p - values were calculated by Pemp = P ( D , < D ) , 
where D , is the average shortest distance of the randomized 
instance . The interactome onto which the ACLY , FLG2 and 
SFPQ modules and disease genes were mapped consists of 
curated physical protein - protein interactions with experi 
mental support , including binary interactions , protein com 
plexes , enzyme - coupled reactions , signaling interactions , 
kinase - substrate pairs , regulatory interactions and manually 
curated interactions from literature , as described previ 
ously . ' Disease genes were obtained from the DiseaseCon 
nect ( http://disease-connect.org ) 3s ( using entries with evi 
dence from Genome - Wide Association Studies ( GWAS ) and 
Online Mendelian Inheritance in Man ( OMIM ) ( e.g. , avail 
able on the world wide web at www.omim.org/ ) and MalaC 
ards ( e.g. , available on the world wide web at www.malac 
ards.org ) databases . 
[ 0356 ] Gain - of - function study by adenovirus in mouse 
model of endotoxemia . C57BL / 6J mice ( 8-10 weeks old , 
male ) were purchased from Jackson Laboratory . All animal 
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These 11 Inc - RNAs candidates included 7 intergenic , 2 
antisense , 1 intro - sense overlapping and 1 exon - sense over 
lapping Inc - RNAs . Inc - RNA RP11-79H23.3 was selected as 
an example to validate the systems approach , based on the 
following factors : 1 ) it is classified as intergenic Inc - RNA ; 
2 ) it has only one transcript of 2994 base pair ; and 3 ) its 
biological function is unknown . It is annotated as Lnc 
FAM164A - 1 ( Inc - ZC2HC1A - 1 ) in LNCipedia , 99 locates at 
chromosome 8 ( positions 79749764 to 79752757 ) close to 
the protein coding gene FAM164A ( family with sequence 
similarity 164 , member A ) . Its alternative gene names 
include ENSG00000261618.1 and 
OTTHUMG00000173421.1 . The coding potential of Inc 
FAM164A - 1 was analyzed using the Coding Potential 
Assessment Tool ( CPAT ) , the CPAT raw score 0.0059 indi 
cates a noncoding RNA ( < 0.364 coding probability cutoff ) . 
39 

experiments were approved by Institutional Animal Care 
and Use Committee at Beth Israel Deaconess Medical 
Center . 5x10 ° ifu of Ad - lacZ or Ad - Inc - FAM164A1 virus 
( 0.2 mL ) were intravenously injected into the mice through 
tail vein . After 3 Days , mice were administrated with 4 
mg / kg of LPS into peritoneum.37 All mice were then eutha 
nized 3 hours after LPS challenge . Whole blood was col 
lected from Inferior Vena Cava ( IVC ) into sodium citrate 
( final concentration : 0.38 % ) . Mouse plasma was prepared by 
spinning at 4000xg for 15 min . Tissue was collected or 
embedded in O.C.T. compound ( Tissue - Tek ) and then frozen 
in liquid nitrogen and stored at -80 ° C. until further use . 
[ 0357 ] Humanised mouse model of endotoxemia . Hu 
CD34 NSG mice or Hu - CD34 NSG - SGM3 mice ( 4-5 
months old , female ) were purchased from Jackson Labora 
tory . NSG ( NOD scid gamma ) mouse strain was served as 
the host and transplanted with human CD34 + Hematopoietic 
stem cells ( HSCs ) . Small amount of blood were collected 
from Hu - CD34 NSG mice through intraorbital bleeding . On 
next day , these Hu - CD34 NSG mice were administrated 
intraperitoneally with 5 mg / kg of LPS and then euthanized 
6 hours after LPS challenge . In loss - of - function study , 
NSG - SGM3 mice were administrated of 0.5 mg / kg Lipid 
nanoparticle formulated si - RNA against Inc - FAM164A1 
intravenously ( twice in 5 days ) , followed by a bonus i.p. 
injection of 5 mg / kg LPS . Whole blood was collected from 
the IVC into sodium citrate . Mouse plasma was prepared by 
spinning at 4000xg for 15 min . Liver , spleen and lung tissues 
were collected and stored at -80 ° C. until further use . Total 
white blood cell ( WBC ) was prepared by using ACK ( Am 
monium - Chloride - Potassium ) Lysing Buffer . Splenocytes 
were isolated as described previously . After incubation 
with anti - mouse CD16 / CD32 mAb ( BioLegend ) to block 
the Fc receptor , cells were then stained with Alexa Fluor 
488 - conjugated human CD45 APC - Cy7 - conjugated anti 
mouse CD45 ( BioLegend ) in auto MACS running buffer 
containing bovine serum albumin , EDTA , PBS and 0.09 % 
azide ( Miltenyl Biotee ) for 30 minutes . Stained cells were 
analyzed by FACSAria2 ( BD Bioscience ) and Flowjo soft 
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are as [ 0358 ] Statistical analysis . Data shown 
mean - standard deviation ( SD ) . And , “ n ” indicates the num 
ber of independent experiments or number of animals / 
samples . Differences between groups were analyzed using 
Student's t - test or one - way ANOVA with Dunn's Multiple 
Comparison Test ( GraphPad prism 5 , Prism Software Inc. La 
Jolla , Calif . ) . A probability value p < 0.05 was considered to 
be statistically significant . 
[ 0359 ] Results 
[ 0360 ] Global microarray screening and unbiased bioin 
formatic analysis identifies Inc - FAM164A1 in LPS - acti 
vated human primary macrophages . 
[ 0361 ] To identify potential key regulators of macrophage 
activation , early - responsive non protein coding transcripts in 
LPS - elicited human primary macrophages were explored . 
Human Inc - RNA microarray analysis was performed of 
RNA samples purified from PBMC - derived human primary 
macrophages , isolated from four different donors , 3 hours 
after LPS stimulation ( FIG . 8A for the experimental design ) . 
The data underwent unbiased bioinformatics analysis by the 
“ limma ” R package . ' LPS treatment produced statistically 
significant increases in the expression of 11 Inc - RNAS 
( adjusted p - value FDR < 0.05 and Fold - change 2 ) ( FIG . 1A 
and FIG . 8C ) , as also shown in the volcano plot ( FIG . 8B ) . 

[ 0362 ] In human primary macrophages , LPS stimulation 
induced 67 - fold and 41 - fold increases in Inc - FAM164A1 
expression at 3 and 6 hours , respectively ( real - time PCR , 
FIG . 1B ) . Pro - inflammatory cytokines IL - 6 and TNF - a also 
increased the expression of Inc - FAM164A1 expression in 
PBMC - derived macrophages ( FIG . 9A ) . An approximate 
7 - fold increase in Inc - FAM164A1 expression was also 
detected in human PBMCs isolated from LPS - stimulated 
whole blood ex vivo ( FIG . 1C ) . Furthermore , it was found 
that Inc - FAM164A1 expression increases in both lympho 
cytes and monocytes isolated from LPS - activated human 
whole blood ex vivo ( data not shown ) . Lnc - FAM164A1 was 
conserved among human primates ( such as Rhesus monkey ) 
as analyzed using the UCSC Genome Browser ( e.g. , found 
on the world wide web at http://genome.ucsc.edu/index . 
html ) . Indeed , it was found that LPS induces a several - fold 
increase of Inc - FAM164A1 in macrophages differentiated 
from PBMCs isolated from whole blood of Rhesus monkey 
( data not shown ) . 
[ 0363 ] Since Inc - FAM164A1 has no homolog in mice , a 
humanized NSG mouse model of endotoxemia was estab 
lished to further seek in vivo significance . There months 
after the transplantation with human CD34 + hematopoietic 
stem cells ( HSCs ) , these humanized NSG mice contain 
60-80 % human CD45 + leukocytes in their blood and spleens 
( data not shown ) . It was found that LPS challenge increased 
the expression of human Inc - FAM164A1 in white blood 
cells of humanized NSG mice ( FIG . 1D ) . Higher levels of 
human Inc - FAM164A1 expression were found in the spleen 
than the lung of endotoxemic mice ( FIG . 9B ) . Plasma of 
these mice contained abundant human TNF - a and IL - 6 
proteins ( data not shown ) , indicating the transplanted human 
CD34 + HSCs can differentiate into functional leukocytes in 
NSG mice . 

[ 0364 ] LPS - induced Lnc - FAM164A1 locates in the cyto 
plasm and inside the nuclei . 
[ 0365 ] The localization of Inc - FAM164A1 was then 
examined in macrophages . In situ hybridization using RNA 
scope ( Advanced Cell Diagnostics ) vidualized the expres 
sion of Inc - FAM164A1 RNA within macrophages . The low 
level of Inc - FAM164A1 located inside the nuclei of 
unstimulated macrophages , and LPS stimulation rapidly 
induced the de novo expression of Inc - FAM164A1 as early 
as 1 hour ( data not shown ) and peaking at 3 hours ( FIG . 1E ) . 
Generally , LPS - induced Lnc - FAM164A1 located in the 
cytoplasm and inside the nuclei . 
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[ 0366 ] By separating nuclear RNA and cytoplasmic RNA 
and analyzing of Inc - FAM164A1 levels using RT - PCR , 
approximately100 % and 35 % ratio of nuclear / cytoplasmic 
Inc - FAM164A1 was found in unstimulated and LPS - acti 
vated macrophages , respectively . In contrast , the nuclear / 
cytoplasmic ratio of protein coding genes ( IL - 1B and 
GAPDH ) are less than 5 % ( FIG . 9C ) . Concomitant induc 
tion of Inc - FAM164A1 with pro - inflammatory cytokines in 
LPS - treated macrophages . 
[ 0367 ] As mentioned , LPS triggers NF - kB signaling . 
Time - course experiments showed that Inc - FAM164A1 has 
higher expression at 6 hours , and waned 12 and 24 hours 
after the addition of LPS in human primary macrophages , 
which was similar to the kinetics of mRNA expression of the 
pro - inflammatory cytokines IL - 16 , IL - 6 and TNF - a , known 
targets of the NF - kB pathway ( FIG . 10A ) . A specific inhibi 
tor ( Bay 11-7802 ) of NF - kB signaling blocks the transcrip 
tion of Inc - FAM164A1 and cytokines in a dose - dependent 
manner ( 3-30 UM ) ( FIG . 10B ) . These data indicate that 
Inc - FAM164A1 is a target gene of NF - kB and may share 
similar or intertwined regulatory mechanisms with IL - 1B , 
IL - 6 and TNF - a in LPS - activated macrophages . 
[ 0368 ] Silencing of Inc - FAM164A1 suppresses the 
expression of pro - inflammatory molecules in LPS - activated 
human macrophages . 
[ 0369 ] It was then determined whether Inc - FAM164A1 
plays a causal role in pro - inflammatory activation of mac 
rophages as gauged by the induction of cytokines and 
chemokines in LPS - activated human primary macrophages . 
To accomplished this , loss - of - function experiments were 
performed using anti - sense oligonucleotides ( LNATM long 
RNA GepmeR , Exiqon ) , which showed at least 50 % silenc 
ing efficacy of Inc - FAM164A1 in human macrophages ( FIG . 
11A ) . While Inc - FAM164A1 silencing caused no changes in 
the expression of anti - inflammatory cytokine IL - 10 in con 
trol and LPS - treated macrophages ( FIG . 11B ) , the same 
treatment significant suppressed the LPS - induced mRNA 
expression and protein release of the pro - inflammatory 
chemokine CCL2 and cytokines IL - 6 and TNF - a ( FIG . 
2A - 2F ) . Inspired by cytoplasmic location of Inc 
FAM164A1 , 10 different siRNA oligonucleotides targeting 
Inc - FAM164A1 were also designed and their silencing effi 
cacy was determined in human macrophages ( Axolabs , 
Kulmback , Germany ) . Oligonucleotides # 5 and # 8 showed 
the higher potency of silencing than the others . siRNA 
silencing of Inc - FAM164A1 with these oligonucleotides 
also resulted in decreased expression of CCL2 ( FIG . 2G , 
211 ) and IL - 6 ( FIG . 11D , 11F ) at mRNA and protein levels 
on LPS - stimulated human macrophages . No significant 
change of TNF - a mRNA was detected ( FIG . 11E ) . 
[ 0370 ] Enfored expression of Inc - FAM164A1 enhances 
LPS - induced TNF - a expression in macrophages . 
[ 0371 ] To further determine the causal role of Inc 
FAM164A1 in pro - inflammatory activation of macrophages , 
gain - of - function experiments were performed using adeno 
virus expressing Inc - FAM164A1 ( Ad - Inc - FAM164A1 ) or 
lacZ control in the human macrophage - like cell line THP - 1 
and human PBMC - derived macrophages.22 As compared 
with unstimulated THP - 1 cells , Ad - Inc - FAM164A1 pro 
duced a 20 - fold induction of Inc - FAM164A1 as compared 
with LacZ Control ( FIG . 12A ) , which had no significant 
effects on the basal levels of TNF - a ( FIG . 12B and 12C ) and 
CCL2 ( FIG . 12F and 121 ) . LPS treatment enhanced Inc 
FAM164A1 expression in THP - 1 cells infected by Ad - Inc 

FAM164A1 ( FIG . 12A ) , which concomitantly associated 
with significant increases in CCL2 and TNF - a mRNA 
expression and TNF - a protein release in the culture media 
( FIG . 12B - 12E ) . No significant changes in the expression of 
IL - 1 ( 3 was observed and decreased expression of IL - 6 
protein release in culture medium ( FIG . 13F - 131 ) . Similarly , 
in human PBMC - derived macrophages , enforced expression 
of Inc - FAM164A1 enhanced LPS - triggered CCL2 expres 
sion ( FIG . 3F and 3G ) and TNF - a protein ( FIG . 3D ) release 
in the media from primary macrophages activated by LPS 
treatment ( 2 hour time - point ) , while no significant changes 
in TNF - a mRNA expression was found ( FIG . 3C ) . No 
significant changes in the expression of IL - 6 and IL - 1B were 
observed ( FIG . 123-12L ) . 
[ 0372 ] Lnc - FAM164A 1 triggers NF - kB signaling in LPS 
activated macrophages . 
[ 0373 ] The NF - kB pathway plays a pivotal role in the 
transcriptional activation of pro - inflammatory factors such 
as IL - 1B , IL - 6 and TNF - a in LPS - elicited macrophages . 
Ligation of TLR4 with bacterial LPS triggers the signal 
transduction to induce the phosphorylation and the degra 
dation of IKB proteins , followed by NFCB dimers translo 
cating from cytoplasm to nucleus . Loss - of - function and 
gain - of - function data described herein indicate that inc 
FAM164A1 may promote TNF - a expression through its 
interaction with the NF - kB pathway . This was initially 
tested by using a luciferase reporter assay on HEK - 293 cells . 
HEK - 293 cells were co - transfected with either empty vector 
or Inc - FAM164A1 expression vector combined with PGL4 . 
32 [ / uc2P / NF - KB - RE / Hygro ] vector , which contains five 
copies of NF - kB response element ( NF - KB - RE ) driving the 
transcription of luciferase reporter gene ( luc2P ) . Overex 
pression of Inc - FAM164A1 increased the luciferase activity 
in unstimulated or LPS - activated cells ( FIG . 4A ) . Western 
blot analysis was then performed to detect the protein levels 
of / KB - a in whole - cell lysates and p65 transcription factor in 
the nuclear extracts . Expression of Inc - FAM164A1 by 
adenovirus infection induced rapid IKB - a degradation 
induced by LPS on both THP - 1 cells ( FIG . 4B ) and human 
PBMC - derived macrophages ( FIG . 4C ) . Further , enforced 
expression of Inc - FAM164A1 increased the p65 transloca 
tion and accumulation in the nucleus 30 mins after LPS 
stimulation in human PBMC - derived macrophages ( FIG . 
4D ) . These results indicate that inc - FAM164A1 may regu 
late the expression of pro - inflammatory molecules through 
NF - kB signaling . 
[ 0374 ] Enforced expression of Inc - FAM164A1 enhances 
TNF - a expression in a mouse model of endotoxemia in 
vivo . 
[ 0375 ] Although Inc - FAM164A1 has no homolog in mice , 
it is plausible the interacting protein ( s ) of Inc - FAM164A1 
are conserved between human and mouse , which provides 
us the rational to perform gain - of - function studies in peri 
toneal macrophages isolated from wild - type C57BL6 mice . 
Ad - Inc - FAM164A1 induced high levels of Inc - FAM164A1 
expression in mouse peritoneal macrophages ( FIG . 5A ) . 
Consistent with the results found in human macrophages 
( FIG . 3 ) , enforced expression of human Inc - FAM164A1 
enhanced the expression of IL - 10 , IL - 6 and TNF - a mRNAs 
( FIGS . 5B , 5C and 5E ) and TNF - a protein ( FIG . 5D ) in 
LPS - elicited peritoneal macrophages without affecting the 
basal levels of these molecules in unstimulated cells . No 
changes of CCL2 mRNA ( FIG . 13A ) and IL - 6 protein ( FIG . 
5F ) were observed . 
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[ 0376 ] To determine whether Inc - FAM164A1 regulates 
pro - inflammatory gene expression in vivo , gain - of - function 
experiments were conducted using a well - established mouse 
model of endotoxemia . Three days after the administration 
of adenovirus , enforced expression of Inc - FAM164A1 were 
detected in the liver by RT - PCR ( FIG . 5A ) . It was found that 
adenovirus infection alone had no effects on plasma levels of 
the pro - inflammatory cytokines TNF - a and IL - 6 ( ELISA , 
FIGS . 5H and 13B ) . However , a significantly enhanced level 
of TNF - a was detected in the plasma of endotoxemic mice 
infected with Ad - Inc - FAM164A1 after 3 - hour stimulation 
with LPS ( FIG . 5H ) . No significant change of plasma IL - 6 
protein was detected by ELISA ( FIG . 13B ) . Endotoxemic 
mice infected with Ad - Inc - FAM164A1 have significantly 
higher mRNA levels of cytokines in the liver ( FIG . 13C , 
13D , 13E ) . 
[ 0377 ] siRNA silencing of Inc - FAM164A1 in human 
monocyte / macrophages decreases human CCL2 and IL - 6 
expression in a humanized mouse model of endotoxemia . 
[ 0378 ] In order to determine the in vivo significance of 
Inc - FAM164A1 in human monocytes / macrophages , the 
loss - of - function study in recently developed humanized 
NSG - SGM3 mice was explored , which bear 30-80 % human 
CD45 + WBCs and 2-12 % of monocytes in the blood , spleen 
and bone marrow after the transplantation with human 
CD34 + HSCs ( FIG . 14A - 14F ) . Inc - FAM164A1 siRNA oli 
gos or control siRNA oligos encapsulated in monocyte / 
macrophage - targeted lipid nanoparticles C12-200 were 
administrated to humanized NSG - SGM3 mice . A 30 % 
decrease of Inc - FAM164A1 expression was found in puri 
fied human monocytes from Inc - FAM siRNA treated mice 
compared with control mice ( FIG . 6A ) . Lnc - FAM164A1 
siRNA - treated mice have significantly lower levels of 
human CCL2 and IL - 6 protein in plasma ( FIG . 6C and 6E ) , 
and decreased expression of human CCL2 and IL - 6 mRNA 
in peritoneal cells ( FIG . 6D and 6F ) . No change of human 
CD68 mRNA was detected ( FIG . 6B ) in peritoneal cells , 
which indicates a similar numbers of human macrophages 
accumulated in LPS - stimulated peritonitis . 
[ 0379 ] RNA pulldown combined with Mass Spectrometry 
identified three proteins associated with Inc - FAM164A 1 . 
[ 0380 ] To address which proteins interact with Inc 
FAM164A1 in LPS - activated THP - 1 - differentiated macro 
phages , Inc - FAM164A1 RNA pulldown assay was per 
formed and analyzed the eluted proteins in three 
independent experiments by MS . Three unique proteins 
( ATP - citrate synthase : ACLY ; Filaggrin - 2 : FLG2 ; Splicing 
factor , proline- and glutamine - rich : SFPQ ) have more than 
2 - fold normalized AUC in the comparisons of Inc 
FAM164A1 sense RNA versus antisense RNA ( S / AS ) and 
sense RNA versus beads controls ( SB ) ( shown as Venn 
Diagram in FIG . 7A ) . Furthermore , these three proteins 
eluted from Inc - FAM164A1 sense RNA have significantly 
high normalized AUC compared with antisense RNA and 
beads controls ( FIG . 15A , n = 3 , p < 0.05 by t - test , Sense vs 
Beads ; Sense vs Antisense ) . 
[ 0381 ] Network analyss linked Inc - FAM164A 1 with 
human inflammatory diseases . 
[ 0382 ] To computationally predict the role of Inc 
FAM164A1 in human diseases , the disease associations of 
the interacting proteins ACLY , FLG2 and SFPQ through 
network analysis of the average shortest network distance 
between their modules and disease - related proteins were 
then examined . ACLY had significant relevance with meta 

bolic and inflammatory disorders such as atherosclerosis , 
myocardial infarction , obesity , type 2 diabetes and pheuma 
toid arthritis ( FIG . 7B ) . 
[ 0383 ] Silencing of ACLY decreases the CCL2 and TNF - a 
expression induced by the enforced expression of Inc 
FAM164A1 on LPS - activated cells . 
[ 0384 ] RNA pulldown combined with western blot con 
firms the interaction of ACLY with Inc - FAM164A1 sense 
RNA in human PBMC - derived macrophages ( FIG . 7C ) and 
THP - 1 - differentiated macrophages ( FIG . 15B ) . In contrast , 
heterogeneous nuclear ribonucleoprotein Al ( hnRNPAI ) was 
pulldown by both antisense and sense RNA of Inc 
FAM164A1 ( FIGS . 7C and 15B ) . Enforced expression of 
Inc - FAM164A1 increased ACLY protein expression with no 
change of ACLY mRNA levels in LPS - activated macro 
phage like cells THP - 1 ( data not shown ) . Finally , silencing 
of ACLY significantly decreases the CCL2 mRNA and 
TNF - a expression induced by the enforced expression of 
Inc - FAM164A1 on human primary macrophages ( FIG . 7D ) 
and THP - 1 cells ( FIG . 15D - 15F ) , respectively . 
[ 0385 ] Discussion 
[ 0386 ] The present study aimed to identify the early 
response Inc - RNAs as potential key regulators of pro 
inflammatory activation of human macrophages . Unbiased 
screening of LPS - elicited human primary macrophages 
using human Inc - RNA microarray identified 11 Inc - RNAS 
including Inc - FAM164A1 . Limited information is available 
for Inc - FAM164A1 . Two recent studies demonstrated the 
elevated expression of Inc - FAM164A1 in achilles tendons of 
old human donors and in THP - 1 cells infected with Gram 
negative bacteria Campylobacter concisus.40,41 Inc - RNA 
Inc - RNA network analysis on ovarian cancer indicates a 
potential association of Inc - FAM164A1 with cell prolifera 
tion . ' In bladder cancer , Inc - FAM164A1 ( RP11-79H23.3 ) 
reguates cell proliferation , migration and tumorigenesis and 
lung metastasis in vivo . 43 However , the biological function 
of Inc - FAM164A1 in human macrophages remains 
unknown . Loss - of - function ( silencing of Inc - FAM164A1 
expression ) and gain - of - function ( adenovirus - induced 
enforced expression ) experiments in the esent study 
revealed Inc - FAM164A1 promotes inflammatory responses 
in LPS - activated human macrophages in vitro and mouse 
models of endotoxemia in vivo . ACLY was identified as one 
of the Inc - FAM164A1 - associated proteins and Inc 
FAM164A1 / ACLY interaction contributes the expression of 
CCL2 and TNF - a induced by enforced expression of Inc 
FAM164A1 in vitro . 
[ 0387 ] It is shown herein that inc - FAM164A1 is a target of 
NF - kB signaling and its expression levels increase with 
LPS , IL - 6 or TNF - a stimulation in human primary macro 
phages . Inducible Inc - FAM164A1 in turn triggers NF - KB 
signaling cascades supported by several lines of evidence . 
The data provided herein thus indicate that Inc - FAM164A1 
may enhance inflammation by accelerating a positive feed 
back loop of NF - kB activation . Mutiple Inc - RNAs ( lin 
CRNA - Tnfaips , lincRNA - Cox2 and MALATI , FIRRE , 
Carlr ) have been demonstrated playing roles in regulation of 
NF - kB signaling and the transcription of inflammatory 
genes in mouse and human macrophages . These 
findings further support the concept that NF - KB activity is 
precisely controlled at multiple levels by negative or posi 
tive regulatory elements . 
[ 0388 ] Enforced expression of Inc - FAM164A1 increased 
the NF - kB activity in unstimulated HEK293 cells and 
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nanoparticles specifically targeting monocyte / macrophages 
can result in a significant decrease of human CCL2 and IL - 6 
expression in plasma and peritoneal cells isolated from 
endotoxemic NSG - SGM3 mice ( FIG . 6 ) . Further analysis of 
human cytokine mRNA in different organs have found that 
silencing of Inc - FAM164A1 decreases the mRNA of proin 
flammatory cytokines in the lungs , but without change in 
liver and spleen ( Data not shown ) , which may indicate 
alveolar macrophages significantly contribute to the system 
atic inflammation and septic lung injury . It was also found 
increased expression of Inc - FAM164A1 in PBMCs isolated 
from LPS - stimulated citrated human whole blood ex vivo 
( FIG . 1C ) . All these data indicated that the expression of 
Inc - FAM164A1 increases in the circulating PBMCs from 
septic patients . Lnc - FAM164A1 expression levels in blood 
maybe a useful biomarker for sepsis , which warrants further 
investigations . 
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induced the degradation of Ix13 - a in unstimulated THP - 1 
cells and primary macrophages ( FIG . 4 ) . However , enforced 
expression of Inc - FAM164A1 with no LPS did not increase 
the expression of TNF - a at mRNA and protein levels on 
cultured macrophages in vitro and in plasma samples in vivo 
( FIG . 5 ) . These set of data may indicate the crosstalk 
between Inc - FAM164A1 and NF - kB signaling to co - regu 
late the activation of NF - kB target genes in LPS - stimulated 
macrophages . 
[ 0389 ] It is demonstrated herein that ACLY , as Inc 
FAM164A1 - associated protein , significantly contributes the 
expression of CCL2 and TNF - a induced by enforced 
expression of Inc - FAM164A1 in vitro ( FIG . 7 and FIG . 
154-15F ) . It was also found that enforced expression of 
Inc - FAM164A1 increases the protein expression of ACLY 
without change of the ACLY mRNA in THP - 1 - differentiated 
macrophage cells ( data not shown ) . In LPS - activated mac 
rophages , the elevated expression of the citrate carrier 
( Slc25al ) leads to increased transport of citrate out of the 
mitochondria . Citrate can be metabolized by ACLY to 
generate oxaloacetate and acetyl - CoA . The latter provides 
the acetyl group for acetylation of histone proteins and 
transcription factors , including p50 and p65 subunits of 
NF - kB.14 Therefore , enforced expression of Inc - FAM164A1 
may increase cytosolic acetyl - CoA level and the acetylation 
of p65 / p50 , which promotes NF - kB activation and leads 
to the enhanced expression of proinflammatory cytokines in 
LPS - activated human macrophages . 
[ 0390 ] Recent finding in bladder cancer has demonstrated 
Inc - FAM164A1 ( RP11-79H23.3 ) shares the conserved tar 
get sites of miR - 107 with PTEN , a negative regulator of 
PI3K / Akt signaling pathway ' . Therefore , enforced expres 
sion of Inc - FAM164A1 in human macrophages can lead to 
increase PTEN expression and inactivation of PI3K / AKT 
signaling pathway , which negatively regulates NF - kB acti 
vation in LPS - activated monocytes / macrophages . 46,47 Thus , 
Inc - FAM164A1 may also act as a sponge for miR - 107 to 
regulate NF - kB signaling in human macrophages . 
[ 0391 ] Previous studies reported that several human Inc 
RNAs including Inc - RNA - THRIL , Lnc - RNA - TCONS_ 
00019715 and Inc - MacORIS regulate cytokine expression 
and activation / polarization of macrophages . 22,23 29 Increas 
ing list of Inc - RNAs emerge as novel regulators of inflam 
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diseases . However , the majority of the human Inc - RNAs , 
including Inc - FAM164A1 , has no homolog in mice , which 
brings challenges to determine the biological significance of 
Inc - RNAs in mouse models . 
[ 0392 ] Herein , a humanized mouse model of endotoxemia 
was established to determine the in vivo significance of 
Inc - FAM164A1 . Humanized NSG mice engrafted with 
CD34 + HSCs or PBMCs have been widely used to study not 
only human biological processes in vivo but also human 
diseases including infectious diseases , autoimmunity , cancer 
and atherosclerosis . 48-51 a humanized NSG mouse 
model of endotoxemia , LPS challenge increased the 
expression of Inc - FAM164A1 in blood leukocytes ( FIG . 
1D ) . The expression levels of Inc - FAM164A1 were higher 
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[ 0445 ] Methods for Generating Extracellular Vesicles 
[ 0446 ] Culture media were collected from either Adeno 
virus infected RAW264.7 cells for 24 hours or LPS - acti 
vated human PBMC - derived macrophages or THP - 1 - differ 
entiated macrophage cells . After two - time centrifugation at 
1500g for 15 min to remove cells and cellular debris , the 
extracellular vesicles ( EVS ) was pelleted by ultracentrifu 
gation at 100,000g for 1 hour and resuspended in normal 
growth medium at a 10 - fold enrichment . RAW cells - derived 
EVs were added into RAW264.7 cells and incubated for one 
hour , followed by addition of 10 ng / mL of LPS for 2 hours . 
Total RNA was extracted from either EVs or RAW cells and 
used for cDNA synthesis . Expression of Inc - FAM164A1 
RNA and mRNAs of mouse cytokine was determined by 
RT - PCR and normalized by GAPDH . FIG . 17 presents data 
showing Inc - FAM164A1 in extracellular vesicles . 

Example 3 
[ 0447 ] Described herein are sequences for Inc - RNA found 
to be upregulated by LPS . The Inc - RNA include , but are not 
limited to : AL078621.3 ; RP11-536K7.5 ; RP11-143M1.3 ; 
RP11-561023.5 ; AC10980.2 ; P2RX7 ; LOC440896 ; 
D63785 ; RP11-58A12.2 ; RP11-79H23.3 ( Inc - FAM164A1 ) ; 
and RP13-452N2.1 . SEQ ID NO : 1 is the the nucleotide 
sequence of Inc - FAM164A1 . 

SEQ ID NO : 28 is the nucleotide sequence of D63785 . 
( SEQ ID NO : 28 ) 

tgcccttgctgtcctcctctgcaccatggctctctgcaaccagttctctg 

catcacttgctgctgacacgccgaccgcctgctgcttcagctacacctcc 

cggcagattccacagaatttcatggctgactactttgagacgagcagcca 

gtgctccaagcccagtgtcatcttcctaaccaagagaggccggcaggtct 

gtgctgaccccagtgaggagtgggtccagaaatacgtcagt 

SEQ ID NO : 39 is the nucleotide sequence of RP11-56023.5 . 
( SEQ ID NO : 39 ) 

CTGAGTGCCACGTGCTGACGTCACTAAGATCAATACAGCAAACTCTGAAAGATGGACAGAGAGACAGGAGATGG 

TCCTTTATAATGCAGTGTGATCTGTGCTGCAATAGAGTTTTGGAAGCTAGAAGTTCAAAACGAGGTGTTGGCAG 

CACCATGCTCTCTCTGAAGATGCTAGGAAGAATCTGCTCCATGCCTTTCCATTCGCTCCTGGGGTTTCCTGCAA 

GCCCTGACATTCCTTGGCTTGTAGATGCATCACCCCAGTTTCCGCCCCCATCATCACATGGCCTCCTCTCTGTG 

TGTGCCTCTGCGTTCCCTCTATTCTTCTTCTAAGGACACCGACACCAGTCATAGTGGATTAAGGGTCCACTCCT 

AACCAATTACATCTGCAACAACCCTATTTCCAAATAAAGTCACATTCTAAGATTCCTAGGGAGAACCTGAATTT 

TTGGGGGTGTGTGGATACTGTTCAACCTGGGATATGGAGTAAATAAATGGCAAGGAAGATTACAGATGACTTTA 

AGCTAAAGAGGGAGATAGGGTTAAATGTAGGACTTTTTTTTTTTCCAGGACGGGAGAGGTTTAAACATGTTACT 

ACATTGAATAAATGAAATAATCACG 
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- continued 

SEQ ID NO : 30 is the nucleotide sequence of RP11-143M1.3 . 
( SEQ ID NO : 30 ) 

CTGAGTGCCACGTGCTGACATCACTAAGATCAATACAGCAAACTCTGAAAGATGGACGGAGAGACAGGAGATGG 

TCCTTTATAATGCAGTGTGATCTGTGCTGCAATAGAGTTTTGGAAGCTAGAAGTTCAAAACGAGGTGTTGGCAG 

CACCATGCTCTCTCTGAAGATGCTAGGAAGAATCTGCTCCATGCCTTTCCATTCGCTTCTGGGGTTTCCTGCAA 

GCCCTGACATTCCTTGGCTTGTAGATACACCACCCCAGTTTCCGCCCCCATCATCACATGGCCTCCTCTCTGTG 

TGTGCCTCTGCGTTCCCTCTATTCTTCTTCTAAGGACACCGACACCAGTCATAGTGGATTAAGGGTCCACTCCT 

AACCAATTACATCTGCAACAACCCTATTTCCAAATAAAGTCACATTCTAAGATTCCTAGGGAGAACAGGAATTT 

TTGGGGGTGTGTGGATACTGTTCAACCTGGGACATGGAGTAAATAAATGGCAAGGAAGATTACAGATGACTTTA 

AGCTAAAGAGGGAGATAGGGTTAAATGTAGGACTTTTTTTTTTTCCAGGACGGGAGAGGTTTAAACATGTTACT 

ACATTGAATAAATGAAATAA 

SEQ ID NO : 31 is the nucleotide sequence of LOC440896 . 
( SEQ ID NO : 31 ) 

AAAGTTTGGGATTCCCAGTCTACAAAACCCCACAGCTCCTAGGAATTCTCTCACCACCCTTGTGCCTTTAGGCT 

TCGGTAGATTGCAAATGACCTGCTTTCTTTCGGATCCCGGGCTGCTTTCGGACACCTGTCGAATAGTAAATCCC 

AAGTAAGGTACCTGCGGTCGTCGGCAGATCTGAATTTTCTTCTTGGACACCTAATACCCACAGTCCTCCAGAGA 

CCGAGAGGTTGATGTCACTCCCAATATCGGAGGAAGTATACACCCCCGTGTGAGATGGTCCTTAATAATATTCC 

ACGGCGGAGGGGGTGATATGACTACATACATGGCAGAAAGTGGAAACCTCCCAGGGATATTGTTCCCACGATCC 

TGGAGGGAAGAAGATGATGTTACTTTCAATATGACAGAAGGTGGATGAAGTGGTGGACTGCCCCTCCACACCTG 

TGGACACGCCCCCACTGATATTCCTTCTAATTGCAGCGTGGGAGAGGAGGATATGACACGCGATATCGCAGGGA 

GTAGAAACACCCCTGTGATACTGTTCTTAATATTCAGGGAGGAAGAGGATGATATTACTCCCAATACAGACGGG 

TGTACACCCTCTGTACACCGAGGGTGTACACCTGTCTGTGAAAGAGTTCGTAATCTCCAGAGGGGGAGATGATA 

TTACTCACAATATGGTAAAGAGGCTGTGAGTCCACGGAGGATCCTCAGAGCCAGCGGGGGAAGAGGGGCTGGCT 

CTCAGTCCCCGCCTCGCGGGGGTGACTCCCCCCAGTGCGATGGGGGTCCTAAGAGCCAGTGGGGGAAGAGGGGC 

TGGCTCTGAGACCCCGCCTCGCGGGGGGTGCCTCCCCGCCCTGTGATGGGGGTCCGAAGAGCCAGAAGGCTTAG 

AGGGGCTGGCTCTCAGTCCCCGCCTCGCGGGGGGTGCCTCCTCCCCCTGCGATGGGGGTCGTAAGAGCCACTGG 

GGGAATAGGGGCTTGCTCTCAGTCACCGCCTCGCGGGGGGTGCCTCCTTTCCTTTCTACATAGACACAGTGACA 

GTCTGATCTCTCTTTCTTTTCCCTACAGATGGACACGCCCCCACTGATATTGTTTTTAATGCAGCGTGGGAGGG 

GAGGATATGACACGCGATATCGCAGGTAGTAGAAACACCCCTTTGATAGTGTTCTTAATATTCAGGGAGGAAGA 

AGATGATGTTACTCCCAATACAGACGGATGTACACCCTCTGTACACCGAGGGTGTACACCCGTCTGTGAAGGAG 

TTCGTAATCTCCAGAGGTGGAGATGATATTACTCACAATATGGTAAACAGGCTGTGAGTCCATCGCGGATCCTC 

AGAGCCAGGTGGGGAAGAGGGGCTGGCTGTCAGTCCCCTCCTCGCGGGGGGTGCCTCCCCCACTGCTATGGGGA 

TCCCAAGAGCCAGTGGGGGAAGAGGTGCTGGCTCTCAGTCTCCGCCTCGCGAGGTGCCTCCCCACCCTGCGATC 

GGGGTCCGAAGAGCCAGGGGGGAAGAGGGGCTGGCTCTCTTCGTGGATGATTCTTTTTCCATTCTCAGGCAGTT 

TTCTTTTTTCTTTCTTTCTTTTTTTTTTTTTTTGAGACTGAGTCTTGCTCTGTTGCCCATGCTTTGCTCGATCT 

CGGGTGACTGCAACCACTGCCTCCCAGGTTCAAGAGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTAGA 
GGCGTGTGTCACCACACCCAGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTTGCCAGGATGG 

TCTCTATCTCCTGCCCTTGTGATCCACCCACCTCAGCCTCCCAAAGTGCTGGGATTGCAGGTGCGAGCCACCGG 

GTCCAGCCTCTCAGGCGATTTTCATACCTGCATACTCTGGTCACTACTCTGTTAAACAGTCAAGGAGGGTAAGT 

ATTATCTTCAGATTTCCAGAGCTCTGTCTCTGTACAGCCCTCTCCTCCTCAATATTCTGCCCTATGAATTCTAG 

CCACATTGGCCTTCCCAGGCTCACAGTTCTGTCTTCTCAACTCAGGAAGATCTCTGAGTTCCATCTGCATTCTT 
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- continued 

TCTTCCTGTGCTGTGGCCTGGAAAGTTTTCTAAGGTGTTAGGGAGGTCAATTGTGGGGCTAGCCTCATTTGTTT 

CTCATCTCTTGAGGATCACTGCCCTTTGATGCTTGATTCCAGTGATTGATTCCCTTTGTTGCTTGAGGGCCATA 

GTTTCATATATTTTGTCCAGTAGTTTTGTTGTTTTAGGTCAGAAAGTAATTTTGGTCTCTGTTACTCTATCTTG 

GCCAGAAGTGTAAGACCTAAGCATTTACACATCAAAATACTGCACACATAATTTTAGTTTAAGCTACTTTTTAA 

AAAATCTCCTTCATTTTCCATTTAGCATTCTATTTAGGGTATTACATTGGTTTTTTTGAAATTCTGTTATTGGC 

AGTTTCTATTGCCTATCAATCCCATTTAAAGATAGTGCATAGGGTATTCTAAAATAGCTGTTAAGCAAAGAGAA 

AATTGGGCCTGATAGGGTGAGAATCACAGCTCTAATACCTAGAGTGACCTTATAATGTATTGTCCAAAGGAGAT 

ATTTTTGACAGTGAAAGAGGGTGTTGTTAGTAATTATATCAGGACCATGGCCTAAACCAGGACTATCCCAGGAA 

GCCTGGGACATATTTGTACCCCATCTCTATTTAATGCCTTTATACAATTCTTTACTTAATTCTACCAGCCTTTA 

TTGAGCCTGCTTTCTTTGTCTAGCTGAGTGCCACGTGCTGACGTCACTAAGATCAATACAGCAAACTCTGAAAG 

ATGGACAGAGAGACAGGAGATGGTCCTTTATAATGCAGTGTGATCTGTGCTGCAATAGAGTTTTGGAAGCTAGA 

AGTTCAAAACGAGGTGTTGGCAGCACCATGCTCTCTCTGAAGATGCTAGGAAGAATCTGCTCCATGCCTTTCCA 

TTCGCTTCTGGGGTTTCCTGCAAGCCCTGACATTCCTTGGCTTGTAGATGCATCACCCCAGTTTCCGCCCCCAT 

CATCACATGGCCTCCTCTCTGTGTGTGCCTCTGCGTTCCCTCTATTCTTCTTCTAAGGACACCGACACCAGTCA 

TAGTGGATTAAGTGTCCACTCCTAACCAATTACATCTGCAACAACCCTATTTCCAAATAAAGTCACATTCTAAG 

SEQ ID NO : 32 is the nucleotide sequence of P2RX7 ( also known as NR_033950 ) . 
( SEQ ID NO : 32 ) 

1 gtcattggag gagcttgaag ttaaagactc ctgctaaaaa ccagtacgtt tcattttgca 61 

gttactggga gggggcttgc tgtggccctg tcaggaagag tagagctctg gtccagctcc 121 

gcgcagggag ggaggctgtc accatgccgg cctgctgcag ctgcagtgat gttttccagt 181 

atgagacgaa caaagtcact cggatccaga gcatgaatta tggcaccatt aagtggttct 241 

tccacgtgat catcttttcc tacgtttgct ttgctctggt gagtgacaag ctgtaccagc 301 

ggaaagagcc tgtcatcagt tctgtgcaca ccaaggtgaa ggggatagca gaggtgaaag 361 

aggagatcgt ggagaatgga gtgaagaagt tggtgcacag tgtctttgac accgcagact 421 

acaccttccc tttgcagggg aactctttct tcgtgatgac aaactttctc aaaacagaag 481 

gccaagagca gcggttgtgt cocgaggaat tcagaccgga aggtgtgtag tgtatgaagg 541 

gaaccagaag acctgtgaag tctctgcctggtgccccatc gaggcagtgg aagaggcccc 601 

ccggcctgct ctcttgaaca gtgccgaaaa cttcactgtg ctcatcaaga acaatatcga 661 

cttccccggc cacaactaca ccacgagaaa catcctgcca ggtttaaaca tcacttgtac 721 

cttccacaag actcagaatc cacagtgtcc cattttccga ctaggagaca tcttccgaga 781 

aacaggcgat aatttttcag atgtggcaat tcagggcgga ataatgggca ttgagatcta 841 

ctgggactgc aacctagacc gttggttcca tcactgccgt cccaaataca gtttccgtcg 901 

ccttgacgac aagaccacca acgtgtcctt gtaccctggc tacaacttca gatacgccaa 961 

gtactacaag gaaaacaatg ttgagaaacg gactctgata aaagtcttcg ggatccgttt 1021 

tgacatcctg gtttttggca ccggaggaaa atttgacatt atccagctgg ttgtgtacat 1081 

cggctcaacc ctctcctact tcggtctggt aagagattct cttttccatg ctttaggaaa 1141 

atggtttgga gaaggaagtg actaacgcag cgcttgtctg cattctcccc aggccgctgt 1201 

gttcatcgac ttcctcatcg acacttactc cagtaactgc tgtcgctccc atatttatcc 1261 

ctggtgcaag tgctgtcagc cctgtgtggt caacgaatac tactacagga agaagtgcga 1321 

gtccattgtg gagccaaagc cgacattaaa gtatgtgtcc tttgtggatg aatcccacat 1381 
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- continued 
taggatggtg aaccagcagc tactagggag aagtctgcaa gatgtcaagg gccaagaagt 1441 

cccaagacct gcgatggact tcacagattt gtccaggctg cccctggccc tccatgacac 1501 

acccccgatt cctggacaac cagaggagat acagctgctt agaaaggagg cgactcctag 1561 

atccagggat agccccgtct ggtgccagtg tggaagctgc ctcccatctc aactccctga 1621 

gagccacagg tgcctggagg agctgtgctgccggaaaaag ccgggggcct gcatcaccac 1681 

ctcagagctg ttcaggaagc tggtcctgtc cagacacgtc ct gttcc tcc ta 1741 

ccaggagccc ttgctggcgc tggatgtgga ttccaccaac agccggctgc ggcactgtgc 1801 

ctacaggtgc tacgccacct ggcgcttcgg ctcccaggac atggctgact ttgccatcct 1861 

gcccagctgc tgccgctgga ggatccggaa agagtttccg aagagtgaag ggcagtacag 1921 

tggcttcaag agtccttact gaagccaggc accgtggctc acgtctgtaa toccagcgct 1981 

ttgggaggcc gaggcaggca gatcacctga ggtcgggagt tggagacccg cctggctaac 2041 

aaggcgaaat cctgtctgta ctaaaaatac aaaaatcagc cagacatggt ggcatgcacc 2101 

tocaatccca gctactcggg aggctgaggc acaagaatca cttgaacccg ggaggcagag 2161 

gttgtagtga goccagattg tgccactgct ctccagcctg ggaggcacag caaactgtcc 2221 

cccaaaaaaa aaaaagagtc cttaccaata gcaggggctg cagtagccat gttaacatga 2281 

catttaccag caacttgaac ttcacctgca aagctctgtg gccacatttt cagccaaagg 2341 

gaaatatgct ttcatcttct gttgctctct gtgtctgaga gcaaagtgac ctggttaaac 2401 

aaaccagaat ccctctacat ggactcagag aaaagagatt gagatgtaag tctcaactct 2461 

gtccccagga agttgtgtga ccctaggcct ctcacctctg tgcctctgtc tccttgttgc 2521 

ccaactacta tctcagagat attgtgagga caaattgaga cagtgcacat gaactgtctt 2581 

ttaatgtgta aagatctaca tgaatgcaaa acatttcatt atgaggtcag actaggataa 2641 

tgtccaacta aaaacaaacc cttttcatcc tggctggaga atgtggagaa ctaaaggtgg 2701 

ccacaaattc tttgacactc aagtccccca agacctaagg gttttatctc ctccccttga 2761 

atatgggtgg ctctgattgc tttatccaaa agtggaagtg acattgtgtc agtttcagat 2821 

cctgatotta agaggctgac agcttctact tgctgtccct tggaactctt gotatcgggg 2881 

aagccagacg ccatttaaaa gtctgcctat cctggccagg tgtggtggct cacacctgta 2941 

atcccagcac tttgggagac caaggcgggc ggatcactta aagtcaggag tocaagacca 3001 

gactcgccaa catggtgaaa ccgtatctct aataaaaata caaaaattag ctgggcatgg 3061 

tgcgggcacc tgtagtccta gctatcaaga ggctgagaca ggagaaacac ttgaacctgg 3121 

gaggtggagg ttgcattgag ctgagatcgt gccactgcac tccaggctgg gtgacagagc 3181 

gagactccat ctcaaaaaaa aaaaaaagaa aaaaaaaatg tctgcctatc ctgagactge 3241 

cctgctgtga ggaagcccaa gcagtcacgt ggacagtgcc tgaccagccc cagctttcaa 3301 

gccatccaag cccagtcacc aaacatgaga gagaagaagc cttcaggtga ttctggactc 3361 

cactaacata tgactgatac cgcatgatac atcccaagtg agaactgccc cataaatcca 3421 

gaaaaccaca ttgctatctt aagtccctaa gtttggggct tatttgttcc acagcaacag 3481 

gtaactggaa cagagggcaa gcctgatgaa tgggcacaca gactcagccc ataccttccc 3541 

tggttctaat gttctcaggg agcccggacc aaccctggga gcctcaggaa cttaggtttc 3601 

cactggacag ttctagaagg gctatagacc aaatcaggta actcaccaga ccagccttgg 3661 

aatctatcaa atctaactgc tgagctaccc a 
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SEQ ID NO : 33 is the nucleotide sequence of AC010980.2 . 
( SEQ ID NO : 33 ) 

TTCCTGGGCTCCCTCACTGGCTTCGTCCACTTAAACTTTTAACGTACACATGTAGAGAGCTGAAACTCCAGGGG 

TAACATGGGACAGGTCCTCTTGATTTAATGAAAACAGAAGATCAACTGGACCGGGTAGCAAGAAATAAGGCTTA 

AGAAGCACTGGGTTGGGCCTCACCCTATGAGCAGGGAACCCACCTTCCCCCTCAACAAAAGAAAAGATGACTTT 

GGAATGTTCTGGATTCCCACAGCTGGGAATGTTCCTACTTTTTTTTCAGTTTCTCTGCAGAAGACAGCAAGATG 

CCCCAGGGAATGTTTGTGAAAAAGGATGACTGGATGGGAAGCAAGCT 

SEQ ID NO : 34 is the nucleotide sequence of RP11-536K7.5 . 
( SEQ ID NO : 34 ) 

CTTTGAATGTGGCGTGTGGGATCTCTGGCGGGTCATCGTCACAGAGCTCTGCAAAGCAAA 

AGAAGCCTATTAGGAACTCAAGAGGCCCCAGGAGTTCTGTATGCAGCTGAAGGGTAACAT 

CCCTTGGGAGCTTTTGCCTTGTCTGGCTGACGCCTTGGCAATCGCAAGTGACAGTGACGG 

AGAGCCACCTCCTCTGGAATGCATCATGGAACAGGTCTGGGAGAACAGAGGGTGCAGAAA 

GGGAAAAGCCAGGCATTTGTAGTCCTCCTGCCACAGATGACCAGAATGACCTCACCCAGG 

ACAAACGGCGACAGATTTAGGAATTCAAGCCAGCTTTTCTGACTCCCAGGCACCTGCTCT 

CTCCTTTCGAGTGTTCGACTCCACTCTCAGTCACTCGTCACTCTTCCCAGAAGGACAAAT 

GTGCAGCTTCTATGTCTTGGATTTCAAATAAAAGACGAGGAACTTGGTGAAATGAGGTGG 

SEQ ID NO : 35 is the nucleotide sequence of RP11-58A12.2 . 
( SEQ ID NO : 35 ) 

GAGTAGAAACACCCCTGTGATACTGTTCTTAATATTCAGGGAGGAAGAGGATGATATTACTCCCAATACAGACG 

GGTGTACACCCTCTGTACACCGAGGGTGTACACCTGTCTGTGAAAGAGTTCGTAATCTCCAGAGGGGGAGATGA 

TATTACTCACAATATGGTAAAGAGGCTGTGAGTCCACGGAGGATCCTCAGAGCCAGCGGGGGAAGAGGGGCTGG 

CTCTCAGTCCCCGCCTCGCGGGGGTGACTCCCCCCAGTGCGATGGGGGTCCTAAGAGCCAGTGGGGGAAGAGGG 

GCTGGCTCTGAGACCCCGCCTCGCGGGGGGTGCCTCCCCGCCCTGTGATGGGGGTCCGAAGAGCCAGAAGGCTT 

AGAGGGGCTGGCTCTCAGTCCCCGCCTCGCGGGGGGTGCCTCCTCCCCCTGCGATGGGGGTCGTAAGAGCCACT 

GGGGGAATAGGGGCTTGCTCTCAGTCACCGCCTCGCGGGGGGTGCCTCCTTTCCTTTCTACATAGACACAGTGA 

CAGTCTGATCTCTCTTTCTTTTCCCTACAGATGGACACGCCCCCACTGATATTGTTTTTAATGCAGCGTGGGAG 

GGGAGGATATGACACGCGATATCGCAGGTAGTAGAAACACCCCTTTGATAGTGTTCTTAATATTCAGGGAGGAA 

GAAGATGATGTTACTCCCAATACAGACGGATGTACACCCTCTGTACACCGAGGGTGTACACCCGTCTGTGAAGG 

AGTTCGTAATCTCCAGAGGTGGAGATGATATTACTCACAATATGGTAAACAGGCTGTGAGTCCATCGCGGATCC 

TCAGAGCCAGGTGGGGAAGAGGGGCTGGCTGTCAGTCCCCTCCTCGCGGGGGGTGCCTCCCCCACTGCTATGGG 

GATCCCAAGAGCCAGTGGGGGAAGAGGTGCTGGCTCTCAGTCTCCGCCTCGCGAGGTGCCTCCCCACCCTGCGA 

TCGGGGTCCGAAGAGCCAGGGGGGAAGAGGGGCTGGCTCTCTTCGTGGATGATTCTTTTTCCATTCTCAGGCAG 

TTTTCTTTTTTCTTTCTTTCTTTTTTTTTTTTTTTGAGACTGAGTCTTGCTCTGTTGCCCATGCTTTGCTCGAT 

CTCGGGTGACTGCAACCACTGCCTCCCAGGTTCAAGAGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTA 

GAGGCGTGTGTCACCACACCCAGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTTGCCAGGAT 

GGTCTCTATCTCCTGCCCTTGTGATCCACCCACCTCAGCCTCCCAAAGTGCTGGGATTGCAGGTGCGAGCCACC 

GGGTCCAGCCTCTCAGGCGATTTTCATACCTGCATACTCTGGTCACTACTCTGTTAAACAGTCAAGGAGGGTAA 

GTATTATCTTCAGATTTCCAGAGCTCTGTCTCTGTACAGCCCTCTCCTCCTCAATATTCTGCCCTATGAATTCT 

AGCCACATTGGCCTTCCCAGGCTCACAGTTCTGTCTTCTCAACTCAGGAAGATCTCTGAGTTCCATCTGCATTC 

TTTCTTCCTGTGCTGTGGCCTGGAAAGTTTTCTAAGGTGTTAGGGAGGTCAATTGTGGGGCTAGCCTCATTTGT 

TTCTCATCTCTTGAGGATCACTGCCCTTTGATGCTTGATTCCAGTGATTGATTCCCTTTGTTGCTTGAGGGCCA 
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TAGTTTCATATATTTTGTCCAGTAGTTTTGTTGTTTTAGGTCAGAAAGTAATTTTGGTCTCTGTTACTCTATCT 

TGGCCAGAAGTGTAAGACCTAAGCATTTACACATCAAAATACTGCACACATAATTTTAGTTTAAGCTACTTTTT 

AAAAAATCTCCTTCATTTTCCATTTAGCATTCTATTTAGGGTATTACATTGGTTTTTTTGAAATTCTGTTATTG 

GCAGTTTCTATTGCCTATCAATCCCATTTAAAGATAGTGCATAGGGTATTCTAAAATAGCTGTTAAGCAAAGAG 

AAAATTGGGCCTGATAGGGTGAGAATCACAGCTCTAATACCTAGAGTGACCTTATAATGTATTGTCCAAAGGAG 

ATATTTTTGACAGTGAAAGAGGGTGTTGTTAGTAATTATATCAGGACCATGGCCTAAACCAGGACTATCCCAGG 

AAGCCTGGGACATATTTGTACCCCATCTCTATTTAATGCCTTTATACAATTCTTTACTTAATTCTACCAGCCTT 

TATTGAGCCTGCTTTCTTTGTCTAGCTGAGTGCCACGTGCTGACGTCACTAAGATCAATACAGCAAACTCTGAA 

AGATGGACAGAGAGACAGGAGATGGTCCTTTATAATGCAGTGTGATCTGTGCTGCAATAGAGATGGAAGAGTGT 

TCTGATCGGCTGGAAAACAACGCACATGGGAAGCTGTACAGAAATGAGTGGGGAAAG 

SEQ ID NO : 36 is the nucleotide sequence of AL078621.3 . 
( SEQ ID NO : 36 ) 

CTGACCTTGTGATCCACCCACCTCAGCCTCCCAAAGTGCTGGGATTGCAGGTGGGAGCCACCGGGTCCAGCCTC 

TCCGGCGATTTTCATACCTGCATACTCTGATCACTACTCTGTTAAACAGTCAAGGAGGCTGAGTGCCACGTGCT 

GACGTCACTAAGATCAATACAGCAAACTCTGAAAGATGGACAGAGAGACAGGAGATGGTCCTTTATAATGCAGT 

GTGATCTGTGCTGCAATAGAGTTTTGGAAGCTAGAAGTTCAAAACGAGGTGTTGGCAGCACCATGCTCTCTCTG 

AAGATGCTAGGAAGAATCTGCTCCATGCCTTTCCATTCGCTCCTGGGGTTTCCTGCAAGCCCTGACATTCCTTG 

GCTTGTAGATACACCACCCCAGTTTCCGCCCCCATCATCACATGGCCTCCTCTCTGTGGGTGCCTCTGCGTTCC 

CTCTATTCTTCTTCTAAGGACACCGACACCAGTCATAGTGGATTAAGGGTCCACTCCTAACTAATTACATCTGC 

AACCACCCTATTTCCAAATAAAGTCACATTCTAAGATTCCTAGGGAGAACATGAAGTTTTGGGGGTGTGTGGAT 

ACTGTTCAACCTGGGACATGGAGTAAATAAATGGCAAGAAAGATTACAGATGACTTTAACTAAAGAGGGAGAT 

AGGGTTAAATGTAGGACTTTTTTTTTTTTCCAGGACGGGAGAGGTTTAAACATGTTACTACATTGAATAAATGA 

AATAA 

SEQ ID NO : 37 is the nucleotide sequence of RP13-452N2.1 . 
( SEQ ID NO : 37 ) 

GACGGGCAGACCACCTGAGCTCAGGAGCTCAAGACCAGCCTGGGCAACATGGCAAAACCCTGTCTCTACTAACA 

CTATAAAAAGTTAGCTGGGCGTGTTGGTGCATGCTGTAGTCCCAGCTACTCAGGAGGCTGAGCCACGAGAATCG 

CTTGAACCTGGGAGATGGAGGTTGAAGTGAGCCAAGATCGCACCATTGCACTCCAGCCTGGGGAAAAAAAAAAG 

CCAGGCCTCCTAATGTACTCATTTAAACATCACTTGTGTCCACCTGGGTTCAGAATTGCGCTGGACATGGGATA 

CACAAAGCGGGAGTGGAATTTTCAGGAAGCAGCTGTGCTGTGGGTGACGGTCATACTTTATTCTCTAAAACTCT 

CCAGTTTCAATTGGCCTCTTGGTGCCAAAGCACCATGGCGTGTTACACCTATCAGATCGGGCACACTGCCCCTT 

CTTCCCAACCTACGAGCTGAAATGGCCAGCACTGCGCCTTCCAGAACCCAGCGTAGATGCACAGCTGCCACGGA 

GGTAGGAAGAATGATTCGTTTGCCACCAAAAGCCCAGTTTCTCCAACAGGTGAATCCCTAGGCCAGCCCGGCCC 

CTTCCCACACACCCCTACCCCGAGACGGGTGCAGAATCAGCAGCGGGGATCATCCAGAGACTCTCGCAGTCCAC 

GGCAGGTGTCGGAGTGGGCCTCATTCCAGAGTTGTGGTGGCCGCTCCACCTGGCGAGCTTCGAGGGGACTCCGG 

CAGGCGCTCGCTGTGGGGTCCTCCCACCAGTCTTCTCAGCACAGGAACGGTGCCTTCACATTGGTCTTCCGGGG 

CTTAAAAGCATATCATTCCTGCTTGCTCTTCAGATGCAAACTCCCCCTCCAAGGATACCTCCAGGTTCCCTGCC 

AGCTCACTTGACTCACATGGCAATGGTCACCGGGCTGCCTGAGCCCAAATCAAGCACCGTTTATTAGGGGGAAG 

CTCCGTTATCCAGAAAGCTCATCTTTGAAGAGCTACCCATTTCCTGCCAAAGTTGTGGCGGGAAGGCCTTAGGT 

ACTAGAAAACCTTGGGGAATGGCAATTAAAGGATTATCATTCTTACTTATTTGTTTGGATAAGCAGCAATCACC 

CTTCGGATGCTTATTGGTGAGAATATTTCTAAAAGTGTCCTGCACATTTCCCTGCTTTGATGAATGGAACGGCA 
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GGGCAGGATTTAACTGTCTGATGGCTACGGTTTTGGGAAAGTGCCAAACCTCCACGTCAGCCACCCCAGAGCC 

ACAGGCAGGGTATGAGCCACAGCAATGGGCCCCAAGAAAGAGCCCCACACCCACCATGGTCCACGGAAGACGCT 

GCTTACTGGCCCCGGGTTACCTGGAGTCATGTGCATTCTCCTTACATCAAGTGAAGATAATATTTTGTTTCCTT 

CCCACTTTTTCTCTAACACAAGCCACCCCAGTTCTCCCTTCTGACAACAGGCAAGTGGACCCTAGTAGACCTTC 

CAGAAAAGCCTTAGAGAGCACCCCCAAATGCTCACATTTGTCAGCTGTAATTCCACCCTCAGTTAAAACCTGAT 

TCTCAATGTGACTTGGCCAACGCAGCTTGCAAAGCAAGAACGTCTTCATCTAAGGTTGAAAACATCAGTTGTTT 

GGGTTGTGAGAAAAGAAAAGCCCACAAGGTTTCCGAGGCTTGGTGCTGTTTCTCACTGTCCTCAGCTCCTGATT 

CTGCAGCTGGTTCTCTCTCCAAGCACTAGCAAAACCCTGCCCTAGGAGCCCCCAGACTCTGAGAGCCCATGACC 

AAAAAGAAAAGGAAACCAATTGGGGAAGAACAGGGGCCCCCAACTCCACAGCCCTCCACTCTGCCCAGAGGG 

CCCACCCTGGGCTGCCTGGAACCCCCTAAAGTTGCCACCCCCGCAACACAGTAGTGGGGCAGTTCCTGGCAGCG 

CCTGCAGCCCATGGGCTGGCTCTGTACCCGCAGCCCCGCCAAGCGTCTGTTATCTTATTTACTGGAATCTGCAC 

AGCCAGGCTCTAGCTCACCGGTGACTAAGGAGCTGCAGCCATTATTACCAGGCAGATGGCAGACTCCCTAAAAG 

CAGACATTAAACAATAAAATGCCACCACATACCTTGCCCACAAAATAAAATCAAAACAAACACCTAA 

SEQUENCE LISTING 

< 160 > NUMBER OF SEQ ID NOS : 58 

< 210 > SEQ ID NO 1 
< 211 > LENGTH : 2994 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Unknown 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Unknown : 

lnc - FAM1 64A1 sequence 

< 400 > SEQUENCE : 1 

totaaatccc atttctatto tattattatt actactacaa aaatagtaat aaaaacaaac 60 

atttaaataa tatctaataa ataccaacta ttcttctaag aacttgacat gtataaactc 120 

atttaagctt caactctgtg aaatagggta tcagttatgt attgccaaaa taacgctata 180 

tagcaaacta ccccaaaaca taaaactgta aaaacataat tacaacaata gaccttttta 240 

tcctttctca caagccactg tttttgctga tctgggccaa gttcaaaaga cattgacttg 300 

goccactcac ctgtggacag tcagctgcct tgttggatgg gtgctgggag tataagatgg 360 

cctcagttag gactgcttgg ctgttctcta gaagttctct cattttcaca atgctagcct 420 

ggacttattt ccattgccat aggagggttc taacagagag aaagagagcg gaagcaggca 480 

atgcttctta aagcctaggt ttggaatgca cactgttact tcccacgtat ggtattggac 540 

agagcaagtg aaaacaccta gtgccaagag tatgcatcca ggaaggggta aagaacagga 600 

ctagttttgc catttattaa ggtattatta ttaatcctta ttttaga aga aactgatata 660 

tagaggagtt aagcaacttg ctcaaggtcg tggactaatg aaacaatggc actagtattt 720 

aaatactgtc agtctggttt cattctgtgc tgttaacttc tacatggtgc tgtcaacttc 780 

tacatggtgc tgtctctcag ctgaaggaac gatagaggag gaaaggcaaa aggcaacaat 840 

gggctttgaa gtaactctac tgagataatt aaaagaccac ataaaagaag gaaaacgtat 900 

cttacttcag gaattcaaca ctaagaatcc tactcccttc gtgaaatcag aaaaggtttg 960 

catgaaccct gtgggccttt gaaagagaga aggcatactg ttgatggtca ccaacttact 1020 
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gaagcctgca gottgcagga acccatctca tcagagtaac tgaaagagaa cacagtatcc 1080 

aaaaacaaaa acaacaaaag tcacgtgctg ggataagttc ttgatagtgt gaatagtcag 1140 

aaaaaaatgt tctgaaactt cttgtcccag ctgcgttatt aactgtgaat ttcatcatat 1200 

ggttgattaa gttgctttat aagactaaat ttttataaga tgtgtacata ggaatatgac 1260 

ttccctctcc taagttaaca taacaggtat tcccaaatgt gttgtgaagt cgacattctt 1320 

gttctaattt atagttgtat tgctccctgc aatagcatct tctttcattt cccagtctcc 1380 

agtttttcca ttttgtttac agtagccaga gaaatctatc aagatgcaca cttgatcaca 1440 

gcatccttcg gtaaatcacc attatcttca tactgacaaa ggtcagtctt taaggacctt 1500 

tatcaggtgt cctctcttta gttccccaac ctatttctta ccatccttta tcccccagct 1560 

aaataacttg gagaattcca agtgcgtcat ccactgtatt agtctgttct cacatcgcta 1620 

acaaagacat acctgagact ggggaattta taaaggaaag aggtttaatg gactcacagt 1680 

tccgcagggc tagggaggct tcacaatcat ggcagaagac aaagcaagag caaagggaag 1740 

tcttacatgg cagcaggcaa gagagcttgt gcagggggaa ctcctgttta taaaaccato 1800 

agatcttggg agatgtgttc aatacgatga gaacagtgtg ggggaaacca cccccatgat 1860 

gccattatct ccacttgtct ctgtccttga cacatgggaa ttattataat tetaggtgag 1920 

atttgggtgg ggacacagag ccaaacaata tcatccacct tcatgtctct ttctctttac 1980 

tcacctgctt tcttgacaag aaatatcttc atcagccctt ccttccttcc ctccctccct 2040 

cctttctttc tttcttgott gottgctttt ccttcctttt tcttctttat ttcctttgcc 2100 

aatttgagag attggcaagg agagtaatgc tggaattgga gacacatata actaatacca 2160 

gccaaaataa ttgtgagcag aagtgatatg ccttctgagc caaggcagag aaaagattat 2220 

atgtgattct cagacctctt ctcatcctca ttggotaaga agggcatagg tcccagatgg 2280 

aacagctata cgttaatggg gccttcctcc atttggatcc ctaagtaact gaaatggage 2340 

ccctctccaa cctgtgataa aattgtgcta caaaggagaa ctcaattttc ttgtgctaaa 2400 

atactgagat ttggaaatta atgtgtgctg cattataacc taggttatta taaagatatt 2460 

attgaaaatt acttttaata ttcatttttgtcattattgg tgaatttgaa gtttcatata 2520 

attattgaac acttatatgt catttatata tttattatac ttagttcttt ggcaaaatge 2580 

tgtttatgtc ctttgcctat ttttctacta gactgtttat gttgatttat aaaacatatt 2640 

tatatattag gctacagtaa ccctttcatgtcattggtac tgtttccaat ttattaactg 2700 

ccttttatta tcactttatg atgtatttta tgtccaaagg tttaaaaatt atatactgag 2760 

taatcgataa ttatttaaaa attttgttct tattttatga gaaaggcctt ctaaaatctg 2820 

ataggttggt ttttctctgg atatactatt ttctattttt taaaacatga aattctatac 2880 

tccattatga tttatgttgt tocatgctat ctggtcggaa tatagctttg taatgaatac 2940 

attcgtctta aaactgactt ggctttttct cctaaattaa aaagacaact ctga 2994 

< 210 > SEQ ID NO 2 
< 211 > LENGTH : 1101 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Unknown 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Unknown : 

ACLY sequence 
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< 400 > SEQUENCE : 2 

Met Ser Ala Lys Ala Ile Ser Glu Gin Thr Gly Lys Glu Leu Leu Tyr 
1 5 10 15 

Lys Phe Ile Cys Thr Thr Ser Ala Ile Gin Asn Arg Phe Lys Tyr Ala 
20 25 30 

Arg Val Thr Pro Asp Thr Asp Trp Ala Arg Leu Leu Gin Asp His Pro 
35 40 45 

Trp Leu Leu Ser Gin Asn Leu Val Val Lys Pro Asp Gin Leu Ile Lys 
50 55 60 

Arg Arg Gly Lys Leu Gly Leu Val Gly Val Asn Leu Thr Leu Asp Gly 
65 70 75 80 

Val Lys Ser Trp Leu Lys Pro Arg Leu Gly Gin Glu Ala Thr Val Gly 
85 90 95 

Lys Ala Thr Gly Phe Leu Lys Asn Phe Leu Ile Glu Pro Phe Val Pro 
100 105 110 

His Ser Gin Ala Glu Glu Phe Tyr Val Cys Ile Tyr Ala Thr Arg Glu 
115 120 125 

Gly Asp Tyr Val Leu Phe His His Glu Gly Gly Val Asp Val Gly Asp 
130 135 140 

Val Asp Ala Lys Ala Gln Lys Leu Leu Val Gly Val Asp Glu Lys Leu 
145 150 155 160 

Asn Pro Glu Asp Ile Lys Lys His Leu Leu Val His Ala Pro Glu Asp 
165 170 175 

Lys Lys Glu Ile Leu Ala Ser Phe Ile Ser Gly Leu Phe Asn Phe Tyr 
180 185 190 

Glu Asp Leu Tyr Phe Thr Tyr Leu Glu Ile Asn Pro Leu Val Val Thr 
195 200 205 

Lys Asp Gly Val Tyr Val Leu Asp Leu Ala Ala Lys Val Asp Ala Thr 
210 215 220 

Ala Asp Tyr Ile Cys Lys Val Lys Trp Gly Asp Ile Glu Phe Pro Pro 
225 230 235 240 

Pro Phe Gly Arg Glu Ala Tyr Pro Glu Glu Ala Tyr Ile Ala Asp Leu 
245 250 255 

Asp Ala Lys Ser Gly Ala Ser Leu Lys Leu Thr Leu Leu Asn Pro Lys 
260 265 270 

Gly Arg Ile Trp Thr Met Val Ala Gly Gly Gly Ala Ser Val Val Tyr 
275 280 285 

Ser Asp Thr Ile Cys Asp Leu Gly Gly Val Asn Glu Leu Ala Asn Tyr 
290 295 300 

Gly Glu Tyr Ser Gly Ala Pro Ser Glu Gin Gin Thr Tyr Asp Tyr Ala 
305 310 315 320 

Lys Thr Ile Leu Ser Leu Met Thr Arg Glu Lys His Pro Asp Gly Lys 
325 330 335 

Ile Leu Ile Ile Gly Gly Ser Ile Ala Asn Phe Thr Asn Val Ala Ala 
340 345 350 

Thr Phe Lys Gly Ile Val Arg Ala Ile Arg Asp Tyr Gin Gly Pro Leu 
355 360 365 

Lys Glu His Glu Val Thr Ile Phe Val Arg Arg Gly Gly Pro Asn Tyr 
370 375 380 

Gln Glu Gly Leu Arg Val Met Gly Glu Val Gly Lys Thr Thr Gly Ile 
385 390 395 400 
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Pro Ile His Val Phe Gly Thr Glu Thr His Met Thr Ala Ile Val Gly 
405 410 415 

Met Ala Leu Gly His Arg Pro Ile Pro Asn Gin Pro Pro Thr Ala Ala 
420 425 430 

His Thr Ala Asn Phe Leu Leu Asn Ala Ser Gly Ser Thr Ser Thr Pro 
435 440 445 

Ala Pro Ser Arg Thr Ala Ser Phe Ser Glu Ser Arg Ala Asp Glu Val 
450 455 460 

Ala Pro Ala Lys Lys Ala Lys Pro Ala Met Pro Gin Asp Ser Val Pro 
465 470 475 480 

Ser Pro Arg Ser Leu Gin Gly Lys Ser Thr Thr Leu Phe Ser Arg His 
485 490 495 

Thr Lys Ala Ile Val Trp Gly Met Gln Thr Arg Ala Val Gln Gly Met 
500 505 510 

Leu Asp Phe Asp Tyr Val Cys Ser Arg Asp Glu Pro Ser Val Ala Ala 
515 520 525 

Met Val Tyr Pro Phe Thr Gly Asp His Lys Gin Lys Phe Tyr Trp Gly 
530 535 540 

His Lys Glu Ile Leu Ile Pro Val Phe Lys Asn Met Ala Asp Ala Met 
545 550 555 560 

Arg Lys His Pro Glu Val Asp Val Leu Ile Asn Phe Ala Ser Leu Arg 
565 570 575 

Ser Ala Tyr Asp Ser Thr Met Glu Thr Met Asn Tyr Ala Gin Ile Arg 
580 585 590 

Thr Ile Ala Ile Ile Ala Glu Gly Ile Pro Glu Ala Leu Thr Arg Lys 
595 600 605 

Leu Ile Lys Lys Ala Asp Gin Lys Gly Val Thr Ile Ile Gly Pro Ala 
610 615 620 

Thr Val Gly Gly Ile Lys Pro Gly Cys Phe Lys Ile Gly Asn Thr Gly 
625 630 635 640 

Gly Met Leu Asp Asn Ile Leu Ala Ser Lys Leu Tyr Arg Pro Gly Ser 
645 650 655 

Val Ala Tyr Val Ser Arg Ser Gly Gly Met Ser Asn Glu Leu Asn Asn 
660 665 670 

Ile Ile Ser Arg Thr Thr Asp Gly Val Tyr Glu Gly Val Ala Ile Gly 
675 680 685 

Gly Asp Arg Tyr Pro Gly Ser Thr Phe Met Asp His Val Leu Arg Tyr 
690 695 700 

Gln Asp Thr Pro Gly Val Lys Met Ile Val Val Leu Gly Glu Ile Gly 
705 710 715 720 

Gly Thr Glu Glu Tyr Lys Ile Cys Arg Gly Ile Lys Glu Gly Arg Leu 
725 730 735 

Thr Lys Pro Ile Val Cys Trp Cys Ile Gly Thr Cys Ala Thr Met Phe 
740 745 750 

Ser Ser Glu Val Gin Phe Gly His Ala Gly Ala Cys Ala Asn Gln Ala 
755 760 765 

Ser Glu Thr Ala Val Ala Lys Asn Gln Ala Leu Lys Glu Ala Gly Val 
770 775 780 

Phe Val Pro Arg Ser Phe Asp Glu Leu Gly Glu Ile Ile Gin Ser Val 
785 790 795 800 
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Tyr Glu Asp Leu Val Ala Asn Gly Val Ile Val Pro Ala Gln Glu Val 
805 810 815 

Pro Pro Pro Thr Val Pro Met Asp Tyr Ser Trp Ala Arg Glu Leu Gly 
820 825 830 

Leu Ile Arg Lys Pro Ala Ser Phe Met Thr Ser Ile Cys Asp Glu Arg 
835 840 845 

Gly Gin Glu Leu Ile Tyr Ala Gly Met Pro Ile Thr Glu Val Phe Lys 
850 855 860 

Glu Glu Met Gly Ile Gly Gly Val Leu Gly Leu Leu Trp Phe Gin Lys 
865 870 875 880 

Arg Leu Pro Lys Tyr Ser Cys Gin Phe Ile Glu Met Cys Leu Met Val 
885 890 895 

Thr Ala Asp His Gly Pro Ala Val Ser Gly Ala His Asn Thr Ile Ile 
900 905 910 

Cys Ala Arg Ala Gly Lys Asp Leu Val Ser Ser Leu Thr Ser Gly Leu 
915 920 925 

Leu Thr Ile Gly Asp Arg Phe Gly Gly Ala Leu Asp Ala Ala Ala Lys 
930 935 940 

Met Phe Ser Lys Ala Phe Asp Ser Gly Ile Ile Pro Met Glu Phe Val 
945 950 955 960 

Asn Lys Met Lys Lys Glu Gly Lys Leu Ile Met Gly Ile Gly His Arg 
965 970 975 

Val Lys Ser Ile Asn Asn Pro Asp Met Arg Val Gin Ile Leu Lys Asp 
980 985 990 

Tyr Val Arg Gln His Phe Pro Ala 
995 1000 

Thr Pro Leu Leu Asp 
1005 

Tyr Ala Leu 

Glu Val Glu Lys Ile Thr Thr 
1010 1015 

Ser Lys Lys Pro Asn Leu Ile Leu 
1020 

Asn Val Asp Gly Leu Ile Gly Val Ala Phe Val Asp Met Leu Arg 
1025 1030 1035 

Asn Cys Gly Ser Phe Thr Arg Glu Glu Ala Asp Glu 
1040 1045 1050 

Tyr Ile Asp 

Ile Gly Ala Leu Asn Gly Ile 
1055 1060 

Ser Met Gly Phe Val Leu Gly Arg 
1065 

Phe Ile Gly His Tyr Leu Asp Gin Lys Arg Leu Lys Gln Gly Leu 
1070 1075 1080 

Pro Glu His Tyr Arg His Pro Trp Asp Asp 
1085 1090 

Ile Ser Tyr Val Leu 
1095 

Met Ser Met 
1100 

< 210 > SEQ ID NO 3 
< 211 > LENGTH : 3306 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Unknown 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Unknown : 

ACLY sequence 

< 400 > SEQUENCE : 3 

atgt ggcca aggcaatttc agagcagacg ggcaaagaac tcctttacaa gttcatctgt 60 

accacctcag ccatccagaa tcggttcaag tatgctcggg tcactcctga cacagactgg 120 

goccgcttgc tgcaggacca cccctggctg ctcagccaga acttggt agt caagccagac 180 
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cagctgatca aacgtcgtgg aaaacttggt ctcgttgggg tcaacctcac tctggatggg 240 

gtcaagtcct ggctgaagcc acggctggga caggaagcca cagttggcaa ggccacaggc 300 

ttcctcaaga actttctgat cgagcccttc gtcccccaca gtcaggctga ggagttctat 360 

gtctgcatct atgccacccg agaaggggac tacgtcctgt tccaccacga ggggggtgtg 420 

gacgtgggtg atgtggacgc caaggcccag aagctgottg ttggcgtgga tgagaaactg 480 

aatcctgagg acatcaaaaa acacctgttg gtccacgccc ctgaagacaa gaaagaaatt 540 

ctggccagtt ttatctccgg cctcttcaat ttctacgagg acttgtactt cacctacctc 600 

gagatcaatc cccttgtagt gaccaaagat ggagtctatg tccttgactt ggcggccaag 660 

gtggacgcca ctgccgacta catctgcaaa gtgaagtggg gtgacatcga gttccctccc 720 

cccttcgggc gggaggcata tccagaggaa gcctacattg cagacctcga tgccaaaagt 780 

ggggcaagcc tgaagctgac cttgctgaac cccaaaggga ggatctggac catggtggcc 840 

gggggtggcg cctctgtcgt gtacagcgat accatctgtg atctaggggg tgtcaacgag 900 

ctggcaaact atggggagta ctcaggcgcc cccagcgagc agcagaccta tgactatgcc 960 

aagactatcc tctccctcat gacccgagag aagcacccag atggcaagat cctcatcatt 1020 

ggaggcagca tcgcaaactt caccaacgtg gctgccacgt tcaagggcat cgtgagagca 1080 

attcgagatt accagggccc cctgaaggag cacgaagtca caatctttgt ccgaagaggt 1140 

ggccccaact atcaggaggg cttacgggtg atgggagaag tcgggaagac cactgggato 1200 

cccatccatg tctttggcac agagactcac atgacggcca ttgtgggcat ggccctgggc 1260 

caccggccca tccccaacca gccacccaca gcggcccaca ctgcaaactt cctcctcaac 1320 

gccagcggga gcacatcgac gccagccccc agcaggacag catctttttc tgagtccagg 1380 

gccgatgagg tggcgcctgc aaaga aggcc aagcctgcca toccacaaga ttcagtccca 1440 

agtccaagat ccctgcaagg aaagagcacc accctcttca gccgccacac caaggccatt 1500 

gtgtggggca tgcagacccg ggccgtgcaa ggcatgctgg actttgacta tgtctgctcc 1560 

cgagacgagc cctcagtggc tgccatggtc taccctttca ctggggacca caagcagaag 1620 

ttttactggg ggcacaaaga gatcctgatc cctgtcttca agaacatggc tgatgccatg 1680 

aggaagcatc cggaggtaga tgtgctcatc aactttgcct ctctccgctc tgcctatgac 1740 

agcaccatgg agaccatgaa ctatgcccag atccggacca tcgccatcat agctgaaggc 1800 

atccctgagg ccctcacgag aaagctgatc aagaaggcgg accagaaggg agtgaccato 1860 

atcggacctg ccactgttgg aggcatcaag cctgggtgct ttaagattgg caacacaggt 1920 

gggatgctgg acaacatcct ggcctccaaa ctgtaccgcc caggcagcgt ggcctatgtc 1980 

tcacgttccg gaggcatgtc caacgagctc aacaatatca tctctcggac cacggatggc 2040 

gtctatgagg gcgtggccat tggtggggac aggtacccgg gctccacatt catggatcat 2100 

gtgttacgct atcaggacac tccaggagtc aaaatgattg tggttcttgg agagattggg 2160 

ggcactgagg aatataagat ttgccggggc atcaaggagg gccgcctcac taagcccato 2220 

gtctgctggt gcatcgggac gtgtgccacc atgttctcct ctgaggtcca gtttggccat 2280 

gctggagctt gtgccaacca ggctt tgaa act cagtag ccaagaacca aag 2340 

gaagcaggag tgtttgtgcc ccggagcttt gatgagcttg gagagatcat ccagtctgta 2400 

tacgaagatc tcgtggccaa tggagtcatt gtacctgccc aggaggtgcc gcccccaacc 2460 
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gtgcccatgg actactcctg ggccagggag cttggtttga tccgcaaacc tgcctcgtto 2520 

atgaccagca tctgcgatga gcgaggacag gagctcatct acgcgggcat gcccatcact 2580 

gaggtcttca aggaagagat gggcattggc ggggtcctcg gcctcctctg gttccagaaa 2640 

aggttgccta agtactcttg ccagttcatt gagatgtgtc tgatggtgac agctgatcac 2700 

gggccagccg tctctggagc ccacaacacc atcatttgtg cgcgagctgg gaaagacctg 2760 

gtctccagcc tcacctcggg gctgctcacc atcggggato ggtttggggg tgccttggat 2820 

gcagcagcca agatgttcag taaagccttt gacagtggca ttatccccat ggagtttgtg 2880 

aacaagatga agaaggaagg gaagctgatc atgggcattg gtcaccgagt gaagtcgata 2940 

aacaacccag acatgcgagt gcagatcctc aaagattacg tcaggcagca cttccctgcc 3000 

actcctctgc tcgattatgc actggaagta gagaagatta ccacctcgaa gaagccaaat 3060 

cttatcctga atgtagatgg tctcatcgga gtcgcatttg tagacatgct tagaaactgt 3120 

gggtccttta ctcgggagga agctgatgaa tatattgaca ttggagccct caatggcatc 3180 

tttgtgctgg gaaggagtat ggggttcatt ggacactatc ttgatcagaa gaggctgaag 3240 

caggggctgt atcgtcatcc gtgggatgat atttcatatg ttcttccgga acacatgagc 3300 

atgtaa 3306 

< 210 > SEQ ID NO 4 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Combined DNA / RNA Molecule : 

Synthetic oligonucleotide 

< 400 > SEQUENCE : 4 

ucgaaguacu cagcguaagt t 21 

< 210 > SEQ ID NO 5 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of combined DNA / RNA Molecule : 

Synthetic oligonucleotide 

< 400 > SEQUENCE : 5 

ucaccauuau cuucauacut t 21 

< 210 > SEQ ID NO 6 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Combined DNA / RNA Molecule : 

Synthetic oligonucleotide 

< 400 > SEQUENCE : 6 
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aguaugaaga uaauggugat t 21 

< 210 > SEQ ID NO 7 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Combined DNA / RNA Molecule : 

Synthetic oligonucleotide 

< 400 > SEQUENCE : 7 

ugugcuaaaa uacugagaut t 21 

< 210 > SEQ ID NO 8 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Combined DNA / RNA Molecule : 

Synthetic oligonucleotide 

< 400 > SEQUENCE : 8 

aucucaguau uuuagcacat t 21 

< 210 > SEQ ID NO 9 
< 211 > LENGTH : 15 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

probe 

< 400 > SEQUENCE : 9 

gttaggactg cttgg 15 

< 210 > SEQ ID NO 10 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

primer 

< 400 > SEQUENCE : 10 

gatgggtgct gggagtataag 21 

< 210 > SEQ ID NO 11 
< 211 > LENGTH : 22 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

primer 

< 400 > SEQUENCE : 11 

ccgctctctt tctctctgtt ag 22 

< 210 > SEQ ID NO 12 
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< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : 

oligonucleotide 
Synthetic 

< 400 > SEQUENCE : 12 

ggaugggugc ugggaguau 19 

< 210 > SEQ ID NO 13 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 13 

guauaagaug gccucaguu 19 

< 210 > SEQ ID NO 14 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 14 

agggguaaag aacaggacu 19 

< 210 > SEQ ID NO 15 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : 

oligonucleotide 
Synthetic 

< 400 > SEQUENCE : 15 

gcugggauaa guucuugau 19 

< 210 > SEQ ID NO 16 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 16 

auuaucuuca uacugacaa 19 

< 210 > SEQ ID NO 17 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 17 

uuaucuucau acugacaaa 19 
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< 210 > SEQ ID NO 18 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 18 

caguaacccu uucauguca 19 

< 210 > SEQ ID NO 19 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 19 

uaugauuuau guuguugca 19 

< 210 > SEQ ID NO 20 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 20 

auacucccag cacccaucc 19 

< 210 > SEQ ID NO 21 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 21 

aacugaggcc aucuuauac 19 

< 210 > SEQ ID NO 22 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 22 

aguccuguuc uuuaccccu 19 

< 210 > SEQ ID NO 23 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 23 
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aucaagaacu uaucccagc 19 

< 210 > SEQ ID NO 24 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 24 

uugucaguau gaagauaau 19 

< 210 > SEQ ID NO 25 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 25 

uuugucagua ugaagauaa 19 

< 210 > SEQ ID NO 26 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Artificial Sequence : Synthetic 

oligonucleotide 

< 400 > SEQUENCE : 26 

ugacaugaaa ggguuacug 19 

< 210 > SEQ ID NO 27 
< 211 > LENGTH : 19 
< 212 > TYPE : RNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of 

oligonucleotide 
tificial Sequence : Synthetic 

< 400 > SEQUENCE : 27 

ugcaacaaca uaaaucaua 19 

< 210 > SEQ ID NO 28 
< 211 > LENGTH : 241 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 28 

tgcccttgct gtcctcctct gcaccatggc tctctgcaac cagttctctg catcacttgc 60 

tgctgacacg ccgaccgcct gctgcttcag ctacacctcc cggcagattc cacagaattt 120 

catggctgac tactttgaga cgagcagcca gtgctccaag cccagtgtca tcttcctaac 180 

caagagaggc cggcaggtct gtgctgaccc cagtgaggag tgggtccaga aatacgtcag 240 

t 241 

< 210 > SEQ ID NO 29 
< 211 > LENGTH : 617 
< 212 > TYPE : DNA 
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< 213 > ORGANISM : Unknown 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Unknown : 

RP11-56023.5 sequence 

< 400 > SEQUENCE : 29 

ctgagtgcca cgtgctgacg tcactaagat caatacagca aactctgaaa gatggacaga 60 
gagacaggag atggtccttt ataatgcagt gtgatctgtg ctgcaataga gttttggaag 120 

ctagaagtto aaaacgaggt gttggcagca ccatgctctc tctgaagatg ctaggaagaa 180 

tctgctccat gcctttccat tcgctcctgg ggtttcctgc aagccctgac attccttggc 240 

ttgtagatgc atcaccccag tttccgcccc catcatcaca tggcctcctc tctgtgtgtg 300 

cctctgcgtt ccctctattc ttcttctaag gacaccgaca ccagtcatag tggattaagg 360 

gtccactcct aaccaattac atctgcaaca accctatttc caaataaagt cacattctaa 420 

gattcctagg gagaacctga atttttgggg gtgtgtggat actgttcaac ctgggatatg 480 

gagtaaataa atggcaagga agattacaga tgactttaag ctaaagaggg agatagggtt 540 

aaatgtagga cttttttttt ttccaggacg ggagaggttt aaacatgtta ctacattgaa 600 

taaatgaaat aatcacg 617 

< 210 > SEQ ID NO 30 
< 211 > LENGTH : 612 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Unknown 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Unknown : 

RP11-143M1.3 sequence 

< 400 > SEQUENCE : 30 

ctgagtgcca cgtgctgaca tcactaagat caatacagca aactctgaaa gatggacgga 60 

gagacaggag atggtccttt ataatgcagt gtgatctgtg ctgcaataga gttttggaag 120 

ctagaagttc aaaacgaggt gttggcagca ccatgctctc tctgaagatg ctaggaagaa 180 

tctgctccat gcctttccat tcgcttctgg ggtttcctgc aagccctgac attccttggc 240 

ttgtagatac accaccccag tttccgcccc catcatcaca tggcctcctc tctgtgtgtg 300 

cctctgcgtt ccctctattc ttcttctaag gacaccgaca ccagtcatag tggattaagg 360 

gtccactcct aaccaattac atctgcaaca accctatttc caaataaagt cacattctaa 420 

gattcctagg gagaacagga atttttgggg gtgtgtggat actgttcaac ctgggacatg 480 

gagtaaataa atggcaagga agattacaga tgactttaag ctaaagaggg agatagggtt 540 

aaatgtagga cttttttttt ttccaggacg ggagaggttt aaacatgtta ctacattgaa 600 

taaatgaaat aa 612 

< 210 > SEQ ID NO 31 
< 211 > LENGTH : 3182 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 31 

aaagtttggg attcccagtc tacaaaaccc cacagctcct aggaattctc tcaccaccct 60 

tgtgccttta ggcttcggta gattgcaaat gacctgcttt ctttcggatc ccgggctgct 120 

ttcggacacc tgtcgaatag taaatcccaa gtaaggtacc tgcggtcgtc ggcagatctg 180 
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aattttcttc ttggacacct aatacccaca gtcctccaga gaccgagagg ttgatgtcac 240 

tcccaatatc ggaggaagta tacacccccg tgtgagatgg tccttaataa tattccacgg 300 

cggagggggt gatatgacta catacatggc agaaagtgga aacctcccag ggatattgtt 360 

cccacgatcc tggagggaag aagatgatgt tactttcaat atgacagaag gtggatgaag 420 

tggtggactg cccctccaca cctgtggaca cgcccccact gatattcctt ctaattgcag 480 

cgtgggagag gaggatatga cacgcgatat cgcagggagt agaaacaccc ctgtgatact 540 

gttcttaata ttcagggagg aagaggatga tattactccc aatacagacg ggtgtacacc 600 

ctctgtacac cgagggtgta cacctgtctg tgaaagagtt cgtaatctcc agagggggag 660 

atgatattac tcacaatatg gtaaagaggc tgtgagtcca cggaggatcc tcagagccag 720 

cgggggaaga ggggctggct ctcagtcccc gcctcgcggg ggtgactccccccagtgcga 780 

tgggggtcct aagagccagt gggggaagag gggctggctc tgagaccccg cctcgcgggg 840 

ggtgcctccc cgccctgtga tgggggtccg aagagccaga aggcttagag gggctggctc 900 

tcagtccccg cctcgcgggg ggtgcctcct ccccctgcga tgggggtcgt aagagccact 960 

gggggaatag gggcttgctc tcagtcaccg cctcgcgggg ggtgcctcct ttcctttcta 1020 

catagacaca gtgacagtct gatctctctt tcttttccct acagatggac acgcccccac 1080 

tgatattgtt tttaatgcag cgtgggaggg gaggatatga cacgcgatat cgcaggtagt 1140 

agaaacaccc ctttgatagt gttcttaata ttcagggagg aagaagatga tgttactccc 1200 

aatacagacg gatgtacacc ctctgtacac cgagggtgta cacccgtctg tgaaggagtt 1260 

cgtaatctcc agaggtggag atgatattac tcacaatatg gtaaacaggc tgtgagtcca 1320 

tcgcggatcc tcagagccag gtggggaaga ggggctggct gtcagtcccc tcctcgcggg 1380 

gggtgcctcc cccactgcta tggggatccc aagagccagt gggggaagag gtgctggctc 1440 

tcagtctccg cctcgcgagg tgcctccccaccctgcgatc ggggtccgaa gagccagggg 1500 

ggaagagggg ctggctctct tcgtggatga ttctttttcc attctcaggc agttttcttt 1560 

tttctttctt tctttttttt tttttttgag actgagtctt gctctgttgc ccatgctttg 1620 

ctogatctcg ggtgactgca accactgcct cccaggttca agagattctc ctgcctcago 1680 

ctcctgagta gctgggacta gaggcgtgtgtcaccacacc cagctaattt ttgtattttt 1740 

agtagagatg gggtttcacc atgtttgcca ggatggtctc tatctcctgc ccttgtgato 1800 

cacccacctc agcctcccaa agtgctggga ttgcaggtgc gagccaccgg gtccagcctc 1860 

tcaggcgatt ttcatacctg catactctgg tcactactct gttaaacagt caaggagggt 1920 

aagtattatc ttcagatttc cagagctctg tctctgtaca gccctctcct cctcaatatt 1980 

ctgccctatg aattctagcc acattggcct toccaggctc acagttctgt cttctcaact 2040 

caggaagatc tctgagttcc atctgcattc tttcttcctg tgctgtggcc tggaaagttt 2100 

totaaggtgt tagggaggtc aattgtgggg ctagcctcat ttgtttctca tctcttgagg 2160 

atcactgccc tttgatgctt gattccagtg attgattccc tttgttgctt gagggccata 2220 

gtttcatata ttttgtccag tagttttgtt gttttaggtc agaaagtaat tttggtctct 2280 

gttactctat cttggccaga agtgtaagac ctaagcattt acacatcaaa atactgcaca 2340 

cataatttta gtttaagcta ctttttaaaa aatctccttc attttccatt tagcattcta 2400 

tttagggtat tacattggtt tttttgaaat tctgttattg gcagtttcta ttgcctatca 2460 



US 2020/0237800 A1 Jul . 30 , 2020 
57 

- continued 

atcccattta aagatagtgc atagggtatt ctaaaatagc tgttaagcaa agagaaaatt 2520 

gggcctgata gggtgagaat cacagctcta atacctagag tgaccttata atgtattgtc 2580 

caaaggagat atttttgaca gtgaaagagg gtgttgttag taattatatc aggaccatgg 2640 

cctaaaccag gactatccca ggaagcctgg gacatatttg taccccatct ctatttaatg 2700 

cctttataca attctttact taattctacc agcctttatt gagcctgctt tctttgtcta 2760 

gctgagtgcc acgtgctgac gtcactaaga tcaatacagc aaactctgaa agatggacag 2820 

agagacagga gatggtcctt tataatgcag tgtgatctgt gctgcaatag agttttggaa 2880 

gotagaagtt caaaacgagg tgttggcagc accatgctct ctctgaagat gctaggaaga 2940 

atctgctcca tgcctttcca ttcgcttctg gggtttcctg caagccctga cattccttgg 3000 

cttgtagatg catcacccca gtttccgcccccatcatcac atggcctcct ctctgtgtgt 3060 

gcctctgcgt tccctctatt cttcttctaa ggacaccgac accagtcata gtggattaag 3120 

tgtccactcc taaccaatta catctgcaac aaccctattt ccaaataaag tcacattcta 3180 

ag 3182 

< 210 > SEQ ID NO 32 
< 211 > LENGTH : 3691 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 32 

gtcattggag gagcttgaag ttaaagactc ctgctaaaaa ccagtacgtt tcattttgca 60 

gttactggga gggggcttgc tgtggccctg tcaggaagag tagagctctg gtccagctcc 120 

gcgcagggag ggaggctgtc accatgccgg cctgctgcag ctgcagtgat gttttccagt 180 

atgagacgaa caaagtcact cggatccaga gcatgaatta tggcaccatt aagtggttct 240 

tccacgtgat catcttttcc tacgtttgct ttgctctggt gagtgacaag ctgtaccagc 300 

ggaaagagcc tgtcatcagt tctgtgcaca ccaaggtgaa ggggatagca gaggtgaaag 360 

aggagatcgt ggagaatgga gtgaagaagt tggtgcacag tgtctttgac accgcagact 420 

acaccttccc tttgcagggg aactctttct tcgtgatgac aaactttctc aaaacagaag 480 

gccaagagca gcggttgtgt cccgaggaat tcagaccgga aggtgtgtag tgtatgaagg 540 

gaaccagaag acctgtgaag tctctgcctg gtgccccato gaggcagtgg aagaggcccc 600 

ccggcctgct ctcttgaaca gtgccgaaaa cttcactgtg ctcatcaaga acaatatcga 660 

cttccccggc cacaactaca ccacgagaaa catcctgcca ggtttaaaca tcacttgtac 720 

cttccacaag actcagaatc cacagtgtcc cattttccga ctaggagaca tcttccgaga 780 

aacaggcgat aatttttcag atgtggcaat tcagggcgga ataatgggca ttgagatcta 840 

ctgggactgc aacctagacc gttggttcca tcactgccgt cccaaataca gtttccgtcg 900 

ccttgacgac aagaccacca acgtgtcctt gtaccctggc tacaacttca gatacgccaa 960 

gtactacaag gaaaacaatg ttgagaaacg gactctgata aaagtcttcg ggatccgttt 1020 

tgacatcctg gtttttggca ccggaggaaa atttgacatt atccagctgg ttgtgtacat 1080 

cggctcaacc ctctcctact tcggtctggt aagagattct cttttccatg ctttaggaaa 1140 

atggtttgga gaaggaagtg actaacgcag cgcttgtctg cattctcccc aggccgctgt 1200 

gttcatcgac ttcctcatcg acacttactc cagtaactgc tgtcgctccc atatttatcc 1260 
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ctggtgcaag tgctgtcagc cctgtgtggt caacgaatac tactacagga agaagtgcga 1320 

gtccattgtg gagccaaagc cgacattaaa gtatgtgtcc tttgtggatg aatcccacat 1380 

taggatggtg aaccagcago tactagggag aagtctgcaa gatgtcaagg gccaagaagt 1440 

cccaagacct gcgatggact tcacagattt gtccaggctg cccctggccc tccatgacac 1500 

acccccgatt cctggacaac cagaggagat acagctgctt agaaaggagg cgactcctag 1560 

atccagggat agccccgtct ggtgccagtg tggaagctgc ctcccatctc aactccctga 1620 

gagccacagg tgcctggagg agctgtgctgccggaaaaag ccgggggcct gcatcaccac 1680 

ctcagagctg ttcaggaagc tggtcctgtc cagacacgtc ctgcagttcc tcctgctcta 1740 

ccaggagccc ttgctggcgc tggatgtgga ttccaccaac agccggctgc ggcactgtgc 1800 

ctacaggtgc tacgccacct ggcgcttcgg ctcccaggac atggctgact ttgccatcct 1860 

goccagctgc tgccgctgga ggatccggaa agagtttccg aagagtgaag ggcagtacag 1920 

tggcttcaag agtccttact gaagccaggc accgtggctc acgtctgtaa toccagcgct 1980 

ttgggaggcc gaggcaggca gatcacctga ggtcgggagt tggagacccg cctggctaac 2040 

aaggcgaaat cctgtctgta ctaaaaatac aaaaatcagc cagacatggt ggcatgcacc 2100 

tocaatccca gctactcggg aggctgaggc acaagaatca cttgaacccg ggaggcagag 2160 

gttgtagtga goccagattg tgccactgct ctccagcctg ggaggcacag caaactgtcc 2220 

cccaaaaaaa aaaaagagtc cttaccaata gcaggggctg cagtagccat gttaacatga 2280 

catttaccag caacttgaac ttcacctgca aagctctgtg gecacatttt cagccaaagg 2340 

gaaatatgct ttcatcttct gttgctctct gtgtctgaga gcaaagtgac ctggttaaac 2400 

aaaccagaat ccctctacat ggactcagag aaaagagatt gagatgtaag tctcaactct 2460 

gtccccagga agttgtgtga ccctaggcct ctcacctctg tgcctctgtc tccttgttgc 2520 

ccaactacta tctcagagat attgtgagga caaattgaga cagtgcacat gaactgtctt 2580 

ttaatgtgta aagatctaca tgaatgcaaa acatttcatt atgaggtcag actaggataa 2640 

tgtccaacta aaaacaaacc cttttcatcc tggctggaga atgtggagaa ctaaaggtgg 2700 

ccacaaattc tttgacactc aagtccccca agacctaagg gttttatctc ctccccttga 2760 

atatgggtgg ctctgattgc tttatccaaa agtggaagtg acattgtgtc agtttcagat 2820 

cctgatctta agaggctgac agcttctact tgctgtccct tggaactctt gctatcgggg 2880 

aagccagacg ccatttaaaa gtctgcctat cctggccagg tgtggtggct cacacctgta 2940 

atcccagcac tttgggagac caaggcgggc ggatcactta aagtcaggag tccaagacca 3000 

gactcgccaa catggtgaaa ccgtatctct aataaaaata caaaaattag ctgggcatgg 3060 

tgcgggcacc tgtagtccta gctatcaaga ggctgagaca ggagaaacac ttgaacctgg 3120 

gaggtggagg ttgcattgag ctgagatcgt gccactgcac tccaggctgg gtgacagagc 3180 

gagactccat ctcaaaaaaa aaaaaaagaa aaaaaaaatg tctgcctatc ctgagactgc 3240 

cctgctgtga ggaagcccaa gcagtcacgt ggacagtgcc tgaccagccc cagctttcaa 3300 

gccatccaag cccagtcacc aaacatgaga gagaagaagc cttcaggtga ttctggactc 3360 

cactaacata tgactgatac cgcatgatac atcccaagtg agaactgccc cataaatcca 3420 

gaaaaccaca ttgctatott aagtccctaa gtttggggct tatttgttcc acagcaacag 3480 

gtaactggaa cagagggcaa gcctgatgaa tgggcacaca gactcagccc ataccttccc 3540 
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tggttctaat gttctcaggg agcccggacc aaccctggga gcctcaggaa cttaggtttc 3600 

cactggacag ttctagaagg gctatagacc aaatcaggta actcaccaga ccagccttgg 3660 

aatctatcaa atctaactgc tgagctacco a 3691 

< 210 > SEQ ID NO 33 
< 211 > LENGTH : 343 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 33 

ttcctgggct ccctcactgg cttcgtccac ttaaactttt aacgtacaca tgtagagagc 60 

tgaaactcca ggggtaacat gggacaggtc ctcttgattt aatgaaaaca gaagatcaac 120 

tggaccgggt agcaagaaat aaggcttaag aagcactggg ttgggcctca ccctatgagc 180 

agggaaccca ccttccccct caacaaaaga aaagatgact ttggaatgtt ctggattccc 240 

acagctggga atgttcctac ttttttttca gtttctctgc agaagacagc aagatgcccc 300 

agggaatgtt tgtgaaaaag gatgactgga tgggaagcaa gct 343 

< 210 > SEQ ID NO 34 
< 211 > LENGTH : 480 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Unknown 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Unknown : 

RP11-536K7.5 sequence 

< 400 > SEQUENCE : 34 

ctttgaatgt ggcgtgtggg atctctggcg ggtcatcgtc acagagctct gcaaagcaaa 60 

agaagcctat taggaactca agaggcccca ggagttctgt atgcagctga agggtaacat 120 

cccttgggag cttttgcctt gtctggotga cgccttggca atcgcaagtg acagtgacgg 180 

agagccacct cctctggaat gcatcatgga acaggtctgg gagaacagag ggtgcagaaa 240 

gggaaaagcc aggcatttgt agtcctcctg ccacagatga ccagaatgac ctcacccagg 300 

acaaacggcg acagatttag gaattcaagc cagcttttct gactcccagg cacctgctct 360 

ctcctttoga gtgttcgact ccactctcag tcactcgtca ctcttcccag aaggacaaat 420 

gtgcagcttc tatgtcttgg atttcaaata aaagacgagg aacttggtga aatgaggtgg 480 

< 210 > SEQ ID NO 35 
< 211 > LENGTH : 2425 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Unknown 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Unknown : 

RP11-58A12.2 sequence 

< 400 > SEQUENCE : 35 

gagtagaaac acccctgtga tactgttctt aatattcagg gaggaagagg atgatattac 60 

tcccaataca gacgggtgta caccctctgt acaccgaggg tgtacacctg tctgtgaaag 120 

agttogtaat ctccagaggg ggagatgata ttactcacaa tatggtaaag aggctgtgag 180 

tccacggagg atcctcagag ccagcggggg aagaggggct ggctctcagt ccccgcctcg 240 

cgggggtgac tccccccagt gcgatggggg tcctaagagc cagtggggga agaggggctg 300 

gctctgagac cccgcctcgc ggggggtgcc tccccgccct gtgatggggg tccgaagagc 360 
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cagaaggctt agaggggctg gctctcagtc cccgcctcgc ggggggtgcc tcctccccct 420 

gcgatggggg togtaagagc cactggggga ataggggctt gctctcagtc accgcctcgc 480 

ggggggtgcc tcctttcctt tctacataga cacagtgaca gtctgatctc tctttctttt 540 

ccctacagat ggacacgccc ccactgatat tgtttttaat gcagcgtggg aggggaggat 600 

atgacacgcg atatcgcagg tagtagaaac acccctttga tagtgttctt aatattcagg 660 

gaggaagaag atgatgttac tcccaataca gacggatgta caccctctgt acaccgaggg 720 

tgtacacccg tctgtgaagg agttogtaat ctccagaggt ggagatgata ttactcacaa 780 

tatggtaaac aggctgtgag tccatcgcgg atcctcagag ccaggtgggg aagaggggct 840 

ggctgtcagt cccctcctcg cggggggtgc ctcccccact gctatgggga tcccaagagc 900 

cagtggggga agaggtgctg gctctcagtc tccgcctcgc gaggtgcctc cccaccctgc 960 

gatcggggtc cgaagagcca ggggggaaga ggggctggct ctcttcgtgg atgattcttt 1020 

ttccattctc aggcagtttt cttttttctt tctttctttt tttttttttt tgagactgag 1080 

tcttgctctg ttgcccatgc tttgctcgat ctcgggtgac tgcaaccact gcctcccagg 1140 

ttcaagagat tctcctgcct cagcctcctg agtagctggg actagaggcg tgtgtcacca 1200 

cacccagcta atttttgtat ttttagtaga gatggggttt caccatgttt gccaggatgg 1260 

tctctatctc ctgcccttgt gatccaccca cctcagcctc ccaaagtgct gggattgcag 1320 

gtgcgagcca ccgggtccag cctctcaggc gattttcata cctgcatact ctggtcacta 1380 

ctctgttaaa cagtcaagga gggtaagtat tatcttcaga tttccagagc tctgtctctg 1440 

tacagccctc tcctcctcaa tattctgccc tatgaattct agccacattg gccttcccag 1500 

gctcacagtt ctgtcttctc aactcaggaa gatctctgag ttccatctgc attctttctt 1560 

cctgtgctgt ggcctggaaa gttttctaag gtgttaggga ggtcaattgt ggggctagcc 1620 

tcatttgttt ctcatctctt gaggatcact gccctttgat gottgattcc agtgattgat 1680 

tccctttgtt gottgagggc catagtttca tatattttgt ccagtagttt tgttgtttta 1740 

ggtcagaaag taattttggt ctctgttact ctatcttggc cagaagtgta agacctaagc 1800 

atttacacat caaaatactg cacacataat tttagtttaa gctacttttt aaaaaatctc 1860 

cttcattttc catttagcat tctatttagg gtattacatt ggtttttttg aaattctgtt 1920 

attggcagtt tctattgcct atcaatcccatttaaagata gtgcataggg tattctaaaa 1980 

tagctgttaa gcaaagagaa aattgggcct gatagggtga gaatcacagc tctaatacct 2040 

agagtgacct tataatgtat tgtccaaagg agatattttt gacagtgaaa gagggtgttg 2100 

ttagtaatta tatcaggacc atggcctaaa ccaggactat cccaggaagc ctgggacata 2160 

tttgtacccc atctctattt aatgccttta tacaattctt tacttaattc taccagcctt 2220 

tattgagcct gctttctttg tctagctgag toccacgtgc tgacgtcact aagatcaata 2280 

cagcaaactc tgaaagatgg acagagagac aggagatggt cctttataat gcagtgtgat 2340 

ctgtgctgca atagagatgg aagagtgttc tgatcggctg gaaaacaacg cacatgggaa 2400 

gctgtacaga aatgagtggg gaaag 2425 

< 210 > SEQ ID NO 36 
< 211 > LENGTH : 745 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 
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< 400 > SEQUENCE : 36 

ctgaccttgt gatccaccca cctcagcctc ccaaagtgct gggattgcag gtgggagcca 60 

ccgggtccag cctctccggc gattttcata cctgcatact ctgatcacta ctctgttaaa 120 

cagtcaagga ggctgagtgc cacgtgctga cgtcactaag atcaatacag caaactctga 180 

aagatggaca gagagacagg agatggtcct ttataatgca gtgtgatctg tgctgcaata 240 

gagttttgga agctagaagt tcaaaacgag gtgttggcag caccatgctc tctctgaaga 300 

tgctaggaag aatctgctcc atgcctttcc attcgctcct ggggtttcct gcaagccctg 360 

acattccttg gottgtagat acaccacccc agtttccgcc cccatcatca catggcctcc 420 

tctctgtggg tgcctctgcg ttccctctat tcttcttcta aggacaccga caccagtcat 480 

agtggattaa gggtccactc ctaactaatt acatctgcaa ccaccctatt tccaaataaa 540 

gtcacattct aagattccta gggagaacat gaagttttgg gggtgtgtgg atactgttca 600 

acctgggaca tggagtaaat aaatggcaag aaagattaca gatgacttta agctaaagag 660 

ggagataggg ttaaatgtag gacttttttt tttttccagg acgggagagg tttaaacatg 720 

ttactacatt gaataaatga aataa 745 

< 210 > SEQ ID NO 37 
< 211 > LENGTH : 2139 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Unknown 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Description of Unknown : 

RP13-452N2.1 sequence 

< 400 > SEQUENCE : 37 

gacgggcaga ccacctgagc tcaggagctc aagaccagcc tgggcaacat ggcaaaaccc 60 

tgtctctact aacactataa aaagttagct gggcgtgttg gtgcatgctg tagtcccagc 120 

tactcaggag gctgagecac gagaatcgct tgaacctggg agatggaggt tgaagtgagc 180 

caagatcgca ccattgcact ccagcctggg gaaaaaaaaa agccaggcct cctaatgtac 240 

tcatttaaac atcacttgtg tccacctggg ttcagaattg cgctggacat gggatacaca 300 

aagcgggagt ggaattttca ggaagcagct gtgctgtggg tgacggtcat actttattct 360 

ctaaaactct ccagtttcaa ttggcctctt ggtgccaaag caccatggcg tgttacacct 420 

atcagatcgg gcacactgcc ccttcttccc aacctacgag ctgaaatggc cagcactgeg 480 

ccttccagaa cccagcgtag atgcacagct gccacggagg taggaagaat gattogtttg 540 

ccaccaaaag cccagtttct ccaacaggtg aatccctagg ccagcccggc cccttcccac 600 

acacccctac cccgagacgg gtgcagaatc agcagcgggg atcatccaga gactctcgca 660 

gtccacggca ggtgtcggag tgggcctcat tocagagttg tggtggccgc tccacctggc 720 

gagcttcgag gggactccgg caggcgctcg ctgtggggtc ctcccaccag tcttctcago 780 

acaggaacgg tgccttcaca ttggtcttcc ggggcttaaa agcatatcat tcctgcttgc 840 

tcttcagatg caaactcccc ctccaaggat acctccaggt tccctgccag ctcacttgac 900 

tcacatggca atggtcaccg ggctgcctga gcccaaatca agcaccgttt attaggggga 960 

agctccgtta too aaagc tcatctttga agagctaccc atttcctgcc aaagtto g 1020 

cgggaaggcc ttaggtacta gaaaaccttg gggaatggca attaaaggat tatcattctt 1080 

acttatttgt ttggataagc agcaatcacc cttcggatgc ttattggtga gaatatttct 1140 
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aaaagtgtcc tgcacatttc cctgctttga tgaatggaac ggcagggcag gatttaactg 1200 

tctgatggct acggttttgg gaaagtgcca gaacctccac gtcagccacc ccagagccac 1260 

aggcagggta tgagccacag caatgggccccaagaaagag ccccacaccc accatggtcc 1320 

acggaagacg ctgcttactg gccccgggtt acctggagtc atgtgcattc tccttacatc 1380 

aagtgaagat aatattttgt ttccttccca ctttttctct aacacaagcc accccagtto 1440 

tcccttctga caacaggcaa gtggacccta gtagaccttc cagaaaagccttagagagca 1500 

cccccaaatg ctcacatttg tcagctgtaa ttccaccctc agttaaaacc tgattctcaa 1560 

tgtgacttgg ccaacgcagc ttgcaaagca agaacgtctt catctaaggt tgaaaacatc 1620 

agttgtttgg gttgtgagaa aagaaaagcc cacaaggttt ccgaggottg gtgctgtttc 1680 

tcactgtcct cagctcctga ttctgcagct ggttctctct ccaagcacta gcaaaaccct 1740 

gccctaggag cccccagact ctgagagccc atgaccaaaa agaaaaggaa agccaagttg 1800 

gggaagaaca ggggccccca actccacagc cctccactct gcccagaggg cccaccctgg 1860 

gctgcctgga accccctaaa gttgccaccc ccgcaacaca gtagtggggc agttcctggc 1920 

agcgcctgca gcccatgggc tggctctgta cccgcagccc cgccaagcgt ctgttatctt 1980 

atttactgga atctgcacag ccaggctcta gctcaccggt gactaaggag ctgcagccat 2040 

tattaccagg cagatggcag actccctaaa agcagacatt aaacaataaa atgccaccac 2100 

ataccttgcc cacaaaataa aatcaaaaca aacacctaa 2139 

< 210 > SEQ ID NO 38 
< 211 > LENGTH : 9170 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 38 

accctgcaag ctgcatcagg ctttatccta cttgttcctt tggtgaacca ggttcactta 60 

aacttgcaaa aagatgaccg acctcttgag aagtgttgtc accgtaattg atgttttcta 120 

caaatacacc aagcaagatg gggagtgtgg cacactgage aagggtgaac taaaggaact 180 

tctggagaaa gagcttcatc cagttctgaa gaacccagat gatccagaca cagtggatgt 240 

catcatgcat atgctggatc gagatcatga cagaagattg gactttactg agtttctttt 300 

gatgatattc aagctgacta tggcctgcaa caaggtcctc agcaaagaat actgcaaagc 360 

ttcagggtca aagaagcata ggcgtggtca ccgacaccaa gaagaagaaa gtgaaacaga 420 

agaggatgaa gaggatacac caggacataa atcaggttac agacattcaa gttggagtga 480 

gggagaggag catggatata gttctgggca ctcaagggga actgtgaaat gtagacatgg 540 

gtccaactcc aggaggctag gaagacaagg taatttatcc agctctggga accaagaggg 600 

atctcagaaa agataccaca ggtccagctg tggtcattca tggagtggtg gcaaagacag 660 

acatggttcc agctctgtag aactgagaga aagaataaac aagtcacaca ttagcccttc 720 

tagggaatct ggggaggagt atgaatctgg atctggatca aacagttggg aaaggaaagg 780 

tcatggtggt ctgtcatgtg gattggagac tagtgggcat gaatcaaact ctactcagtc 840 

aagaattaga acaaaagc tt gtctag ctg tcaggt tcaggagaca gts aggcg 900 

aagtcatgca tgtggttata gcaattcaag tgggtgtgga aggccacaaa atgcttcaag 960 

ttcttgtcag tcacatagat ttggagggca aggaaatcaa tttagctata ttcagtcagg 1020 






















